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Discovering Spaces of Potential 
Mental Restorativeness: A Geospatial 
Analysis of USU Campus
Thesis Committee: 





This project focuses on understanding an alternative resource that can be 
intentionally improved upon to help address the mental health crisis on university 
campuses. With ample research showing how nature and being outside can 
help improve, or be restorative for, the mental state of  individuals, this project 
developed an analytical method for understanding the restorative potential within 
the campus landscape as a whole and within districts. The analysis uses nine 
separate elements that make up the campus landscape: (1) trees, (2) landscape 
plantings (grass, planters, etc.), (3) art pieces, (4) benches, (5) water features, (6) 
sidewalks, (7) roads, (8) parking lots, and (9) the element of  enclosure. Each 
element was given a "restorative potential score," after which all elements were 
combined to create a final map showing the location of  general areas that are 
most likely to provide a space where an individual can have a mentally restorative 
experience. 
These results are then discussed, showing images of  key areas. Findings show that 
Old Main Hill is the largest area that provides high potential for engaging in a 
restorative experience. However, Old Main Hill makes up the majority of  the 11% 
of  campus that falls under high restorative potential. It was found that 41% of  
campus fell into the category of  medium restorative potential and 48% of  campus 
was found to be of  low restorative potential. Suggestions for developing a network 
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This project focuses on understanding an alternative resource that can be 
intentionally improved upon to help address the mental health crisis on university 
campuses. With ample research showing how nature and being outside can 
help improve, or be restorative for, the mental state of  individuals, this project 
developed an analytical method for understanding the restorative potential within 
both the campus landscape as a whole and individual districts. The analysis uses 
nine separate elements that make up the campus landscape: (1) trees, (2) landscape 
plantings (grass, planters, etc.), (3) art pieces, (4) benches, (5) water features, (6) 
sidewalks, (7) roads, (8) parking lots, and (9) the element of  enclosure. Each 
element was given a "restorative potential score" which speaks to how likely a space 
is to provide a mentally restorative experience. All elements were then combined 
to create a final map showing the location of  general areas that are most likely to 
provide a space where an individual can have a mentally restorative experience. 
Findings show that Old Main Hill is the largest area that provides high restorative 
likelihood. However, Old Main Hill makes up the majority of  the 11% of  
campus that falls under high restorative potential. 41% of  campus was found to 
be of  medium restorative potential and 48% of  campus was found to be of  low 
restorative potential. Considering these percentages, a network to connect the 
current mentally restorative areas is shown, followed by suggestions of  spaces to 
develop that could enhance the network and provide students with quicker access 
to mentally restorative spaces on USU campus.
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Executive Summary
This project has utilized a geospatial analysis of  campus to determine mentally restorative areas.  Two 
products resulted: (1) A map showing high, medium, and low restorative areas and (2) a back-check that 
rates these resulting areas based on quantified photos.  These products were then used to analyze the 
current network of  restorative spaces on USU campus. The methods used in this project can be refined 
and tested further to develop a reliable template for other universities to use in an analysis of  their own 
campuses.  This would allow them to discover potential spaces that promote or detract from good 
mental health within their campus community.
Mental Health Crisis in University Settings
In 2019, college student enrollment was reported as 3.1 million graduate students and 16.6 million 
undergraduate students, for a total of  19.7 million students.1 The 2019 NCHA reported that 19.3% of  
students struggle with depression and 23.5% struggle with anxiety.2 Those percentages increased, as 
reported in the 2021 NCHA, to 23.6% of  students struggling with depression and 29.1% with anxiety.3 
The 2019 National Survey of  Counseling Center Directors reported that on average, 13.3% of  students 
receive services at their respective university counseling centers, showing a 12.2% increase from the 
previous year.4 
In 2019 among those attending university counseling centers, 60.7% cited anxiety as their primary 
concern and 48.6% reported depression.5 In 2010 the percentage of  patients receiving services for 
anxiety at counseling centers was 40%, while the percentage of  those receiving services for depression 
was 38%,6 confirming statements by Center for Collegiate Mental Health (CCMH) which claim 
depression and anxiety have steadily increased among university students over the last several years.7 
At USU, the 2020 Healthy Minds Study surveyed 500 students.8 Percentages from this study projected 
to the student population showed that out of  21,056 students, 7,369 students could be struggling with 
depression at minor to major levels, and 5,685 students could be struggling with an anxiety disorder.8 
The study also showed that 72% of  students (15,160 students) reported that they either somewhat agree, 
agree, or strongly agree that they needed help for emotional or mental health problems at the time of  the 
survey.8
This demand is being felt in many other areas of  student mental health as well, and universities are 
having a hard time keeping up with the demand.9 Methods of  trying to address this demand include 
adding more counselors (which has been shown to minimally decrease the wait-list time),10 improving 
campus recreation and wellness centers, adding color to hallways, promoting wellness messages in the 
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As administrative leaders at USU are acutely aware of  the concerns regarding the mental health of  their 
students, they have developed many programs that are intended to reach out and offer ample support for 
those who are struggling.12 This study aims to offer one more resource that the USU administration can 
add to their arsenal of  tools in combating the crisis before them.
How Nature Can Heal and Provide Restorative Experiences
There is ample research showing how an individual's state of  mind can improve after spending time in 
nature, as defined by "the physical world and everything in it (such as plants, animals, mountains, oceans, 
stars, etc.) that is not made by people."13 Flora and fauna constitute the natural outdoor experience, as 
the ecological environment is filled with elements not made by humans. One of  the original researchers 
of  this topic, Dr. Roger Ulrich, has said that the restorative influences of  nature induce a shift towards a 
more positively-toned emotional state and positive changes in physiological activity levels.14 Harnessing 
this power for university students to access on a daily basis would likely increase student performance. 
The relationship between nature and the degree of  change, or healing, that can occur for any one 
person's mental state is constantly changing. Healing in and of  itself  denotes an end goal of  no longer 
needing to heal, and therefore, nature will ultimately be unable to assist in the healing process simply 
because healing will no longer be necessary. However, there is a mechanism in the brain that helps one 
to focus, and which can become fatigued if  not given time to heal—or restore—itself. This mechanism 
can become fatigued after long hours of  forced focus,15 a condition much like what university students 
experience on a daily basis. With a weekly, sometimes even daily, need for students to restore their 
attention, looking to nature to provide space for these experiences could be extremely beneficial in 
helping to improve student performance. 
Requirements for an Environment to be Healing or Restorative
Stephen and Rachel Kaplan have proposed the Attention Restoration Theory,15 which discusses 
the elements found in restorative spaces that help the focus mechanism restore itself. Restorative 
environments must provide: 
1. Sense of  being away. Being separate and apart from one's usual thoughts and concerns. One should 
be psychologically detached from one's present worries and demands and distracted from an 
environment that is draining attention and energy.
2. Sense of  extent. An environment with a sense of  extent encourages one to feel totally immersed and 
engaged. The environment should offer sufficient scope to engage the mind by providing enough to 
12. USU, 2020a; 
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Executive Summary
see, experience, and think about.
3. Compatibility. If  an environment is high in compatibility, it means that there is "a special resonance 
between the natural setting and human inclinations," or rather, any activity performed in that 
environment fits well with and supports that which one desires or is inclined to do. 
4. "Soft" fascinations. Hard fascinations are correlated with high-stimulus activities that allow little time 
to ponder whereas soft fascination allows for reflection and experienced when one views pleasing 
stimuli. This characteristic of  the environment allows one to engage in activities "that are inherently 
interesting and that hold one's attention effortlessly."16
An environment where these elements are found will most likely be restorative to those who visit. 
While the natural outdoor environment does not have a monopoly on being restorative (as many indoor 
spaces can also be restorative), these elements are most often found together in the natural outdoor 
environment. If  the university campus landscape were designed with these four elements in mind, the 
campus could be a “healing” or “restorative campus” that could send a unique message to students, 
further emphasizing the importance of  their mental health and how seriously the university takes their 
education and well-being.
Approach to Encouraging the Use of Nature for Healing
Using the four elements of  a restorative environment from Rachel and Stephen Kaplan, spaces can 
be designed around the campus to encourage campus-goers to take time for restorative experiences. It 
has been shown that "as little as 10 minutes of  sitting or walking in a diverse array of  natural settings 
significantly and positively impacted defined psychological and physiological markers of  mental well-
being for college-aged individuals."17  Most students are outside for more than 10 minutes as they simply 
walk to and from classes. If  walkways and easily accessible spaces were designed to encourage the four 
elements of  a restorative environment, it is likely that students could experience this phenomenon every 
time they went outside. 
Cornell University has developed a Nature Rx18 program in which students are encouraged to spend 
time in nature as prescribed by university staff, in order to help students become more aware of  the 
benefit of  spending time in nature in general. A number of  different areas are highlighted for students 
on and around campus that fulfill the requirements of  being "in nature." This approach is not meant to 
be a replacement for professional medical practice. However, it offers an omnipresent resource for both 
professional practice and those not receiving medical help.
16. S. Kaplan, 1995
17. Meredith et al., 
2020




Determining Areas of Restorative Potential on USU Campus
In order to help students understand that they can receive renewal through the campus landscape, this 
study examined nine elements that were determined to constitute the outdoor landscape at USU.  These 
elements were ranked with a Restorative Potential Score (RPS) according to how likely each element 
would contribute to a mentally restorative environment. The nine elements are: 
1. Trees (RPS: 1 to 0.833) 
2. A sense of  enclosure (RPS: 1 to 0.333) 
3. General landscape (grass, planters, flowers, etc.) (RPS: 0.833 to 0.333)
4. Water features (RPS: 1 to 0.667)
5. Art installations (RPS: 0.833 to 0)
6. Bench locations (RPS: 0.917 to 0)
7. Sidewalks (RPS: 0.833 to −0.333)
8. Roads (RPS: 0.833 to −0.333)
9. Parking lots (RPS: -1)
Using the scores applied to each element, a geospatial analysis was performed by applying the scores 
to seven individual maps (Figure 1). Water, art, and benches were combined into one map. All seven 
maps were then combined into one map (Figure 2). After generalizing Figure 2 to allow better legibility, 
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The combined RPS were normalized, and within these generalized areas, break points were determined 
for those normalized scores as high, medium, and low likelihood of  mentally restorative experiences in 
these areas (Figure 4). With the scale being from −0.34 to 1, the following break points were determined 
using the Jenks Natural Breaks Method:
High restorative potential: 0.42–1 
Medium restorative potential: 0.15–0.42
Low restorative potential: −0.34–0.15
Within the study area, only 11% of  the space was found to fall within the "high restorative potential" 
category, while 41% was medium and 48% was low.
On campus are little pockets of  high restorative potential, but all of  these little pockets are connected 
by spaces that may not be as conducive to restorative experiences. The 11% of  space that has a high 
potential is most abundant around Old Main Hill and the Quad, while there are very few areas with 
higher RPS values found throughout the rest of  campus where students spend a majority of  their time. 
However, there are many spaces in the academic areas that could be easily altered to improve their RPS. 
These areas must be given consideration in future planning projects on campus. Where highly restorative 
areas exist, any changes should either improve these spaces or, at minimum, not detrimentally change the 
existing landscape when viewed through the lens of  mental restoration.
It is expected that some areas of  lower restorative potential should not be improved upon due to the 
functionality of  the landscape. For example, the middle of  the Quad cannot have trees planted nor have 
planters lining the crossing paths, as that would inhibit its functionality. The same could be said of  the 
Engineering Quad as well. 
Parking lots, sidewalks, and roads are a large percentage of  the areas that are categorized as having low 
restorative potential. While there is a lot of  movement and traffic flow surrounding these elements, 
improvements can certainly be made to increase the restorative potential in these areas.
The following spaces are recommended as a starting point to make a large impact quickly through the 
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Starting Spaces
The east/west corridor that parallels Aggie Boulevard is a major traffic area for students.  It runs through 
the academic core, connecting the spaces of  high restoration to the rest of  campus.  Focused efforts to 
develop pocket gardens and peripheral gardens along this corridor in the spaces shown could provide 





Creating restorative areas in all spaces of  campus can encourage the USU community to consider their 
campus a public garden, as is the mindset at Swarthmore College. The Scott Arboretum at Swarthmore 
extends beyond the vicinity of  the buildings, thereby enveloping the whole of  campus. Creating 
intentional gardens and spaces for students to sit and reflect can greatly enhance the experiences at the 
university.
As the campus becomes a public garden, using the Nature Rx program to help students find and use 
these spaces will be very helpful. The book Nature Rx provides steps to becoming a Nature Rx campus. 
This program would greatly enhance student experience as well. Part of  engaging with the Nature Rx 
program could include developing a safer route for students to get to  First Dam and Logan Canyon as 
well as enhancing the existing areas of  that route.
Other immediate recommendations for the campus space include: 
1. Maintaining all campus spaces more diligently to create a sense of  order and belonging. When a 
space is cared for, it sends a message to its users that they are important enough to deserve a clean 
and orderly space. Caring for the landscape shows caring for students.  This is not a task to be 
performed with mediocrity.
2. Any new planted areas should not be installed with turf  if  there is no recreational intent for that 
space. Where the space is big enough to design well programmed sitting areas, it is recommended 
that plantings and trees be installed with benches, art pieces, and water features that can be run year-
round using a heating system. 
3. Existing turf  areas that are not used recreationally should be removed and re-planted with 
intentionally programmed garden and tree space.
4. Water features on campus should be run year-round using heated water fountains. 
The methods and analysis of  this study are elaborated upon in the following document.  USU 
administration is encouraged to seriously consider this material as another resource they can provide to 







Mental health deterioration is on the rise in university and college settings as the number of  students 
needing mental health services increases across the United States. The demand for mental health support 
outweighs the resources available through university counseling services, sending universities on a search 
for effective ways to address the gap in resources. One resource that has not been extensively considered 
to help address this dilemma is the natural outdoor environment. The natural environment can offer 
healing benefits within the physical, mental, and emotional realms. A great deal of  research has been 
conducted to show how interaction with a natural environment improves mental health. 
Two theories regarding the use of  natural settings as a point of  healing are Attention Restoration 
Theory1 and Stress Reduction Theory.2 These theories can offer a different lens through which one can 
approach solutions to the overwhelming demand university counseling centers are experiencing.  Viewing 
the campus landscape through this lens could guide decision makers in maintaining and adjusting 
university spaces to enhance their restorative effect. This enhancement could allow campus users an 
omnipresent resource to turn to as they experience high mental fatigue throughout their time at a 
university—a resource that could positively affect their mental health state. 
Therefore, this project will determine locations of  potentially restorative areas within the campus core 
of  Utah State University as well as within housing areas for that campus. An analysis will be completed 
at a district level within the campus boundary. Suggestions will then be given to university personnel 
with the aim of  increasing the potential for restorative experiences for students within designated focus 
areas. Locations will be determined using (1) a spatial analysis of  campus features that add or detract 
from the goal of  creating a restorative environment and (2) a rating of  specific campus locations based 
on quantified photos. The methods used in this project can be a template for other universities to use in 
an analysis of  their own campus to uncover potential spaces that promote or detract from good mental 
health.
Purpose and Objectives
1. S. Kaplan, 1995
2. Ulrich, et al., 1991
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Project Relevance and Purpose: Purpose and Objectives
Objective 1: Complete a spatial analysis to map the provision of  restorative spaces on USU campus 
within designated districts (Figure 1) in order to identify areas as they currently stand in their ability to 
provide a restorative environment. 
Objective 2: Rate areas determined from the spatial analysis as having high, medium, or low restorative 
potential by using quantified photos of  those areas.
Objective 3: Offer design suggestions to improve the restorative environments for rated locations.
Figure 6. USU District Delineation
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Mental Health Crisis in University Settings
It is no secret that colleges across the world are drowning in the mental health crisis students are 
experiencing.1  The National College Health Assessment (NCHA)2 along with trends from the National 
Survey of  Counseling Center Directors3 demonstrate the alarming rate of  mental health deterioration 
among university students throughout the nation. International studies have also shown similar patterns 
of  high rates of  declining mental health among university students.4  
In 2019, college student enrollment was reported as 3.1 million graduate students and 16.6 million 
undergraduate students for a total of  19.7 million students.5  The 2019 NCHA reported that 19.3% of  
students struggle with depression and 23.5% struggle with anxiety.6  Those percentages increased as 
reported in the 2021 NCHA, to 23.6% of  students struggling with depression and 29.1% with anxiety.7  
The 2019 National Survey of  Counseling Center Directors reported that on average, 13.3% of  students 
receive services at their respective university counseling centers, showing a 12.2% increase from the 
previous year.8  
In 2019, among those attending their university counseling centers, 60.7% cited anxiety as their primary 
concern and 48.6% reported depression.6  In 2010, the percentage of  patients receiving services for 
anxiety was 40% while those receiving services for depression was 38%, confirming statements by the 
Center for Collegiate Mental Health (CCMH),9 which claimed that depression and anxiety have steadily 
increased among university students over the last several years. 
2010 2019 % Increase
Anxiety 40% 60.7% 51.8%
Depression 38% 48.6% 27.9%
At USU, the 2020 Healthy Minds Study showed that out of  21,056 students, 7,369 students were 
struggling with depression at minor to major levels and 5,685 students were struggling with an anxiety 
disorder.10 The study also showed that 72% of  students reported that they either somewhat agree, agree, 
or strongly agree that they currently need help for emotional or mental health problems.10
Background
Table 1. 2009 and 2019 Percentages of  Students That Attend Counseling
1. Auerbach et al., 
2018
2. ACHA, 2019; 
2021a
3. LeViness et al., 
2019
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Lipson, 2019
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Project Relevance and Purpose: Background
This demand is being felt in many other areas of  student mental health as well, and universities are 
having a hard time keeping up with the demand. Methods of  trying to address this demand include 
adding more counselors (which has been shown to minimally decrease the wait-list time),11 improving 
campus recreation and wellness centers, adding color to hallways, promoting wellness messages in the 
classroom and at home through apps, and online therapy programs.
As administrative leaders at USU are acutely aware of  the concerns regarding the mental health of  their 
students, they have developed many programs that are intended to reach out and offer ample support for 
those who are struggling.12 This study aims to offer one more resource that the USU administration can 
add to their arsenal of  tools in combating the crisis before them.
How Nature Can Heal and Provide Restorative Experiences
There is ample research showing how an individual's state of  mind can improve after spending time in 
nature, as defined by "the physical world and everything in it (such as plants, animals, mountains, oceans, 
stars, etc.) that is not made by people."13 Flora and fauna constitute the natural outdoor experience, as the 
ecological environment is filled with elements not made by humans. One of  the original researchers of  
this topic, Roger Ulrich, has said that the restorative influences of  nature induce a shift towards a more 
positively-toned emotional state and positive changes in physiological activity levels.14 Harnessing this 
power for university students to access on a daily basis would likely increase student performance. 
The relationship between nature and the degree of  change, or healing, that can occur for any one 
person's mental state is constantly  changing. Healing in and of  itself  denotes an end goal of  no longer 
needing to heal, and therefore, nature will ultimately be unable to assist in the healing process because 
healing wall no longer be necessary. However, there is a mechanism in the brain that helps one to 
focus, and which can become fatigued if  not given time to heal—or restore—itself  .15 This mechanism 
can become fatigued after long hours of  forced focus, a condition much like what university students 
experience on a daily basis. Stephen Kaplan has researched how the environment can help encourage 
healing, or restoration, of  this focus mechanism. With a weekly, sometimes even daily, need for students 
to restore their attention, looking to nature, to provide spaces for these experiences could be extremely 
beneficial in helping to improve student performance. 
Requirements for an Environment to be Healing or Restorative
Kaplan's Attention Restoration Theory includes four principles which enable an environment to be 
classified as restorative for the focus mechanism in the brain15: 
11. Novotney, 2014
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Project Relevance and Purpose: Background
1. Sense of  being away. Being separate and apart from one's usual thoughts and concerns. One should 
be psychologically detached from one's present worries and demands and distracted from an 
environment that is draining attention and energy.
2. Sense of  extent. An environment with a sense of  extent encourages one to feel totally immersed and 
engaged. The environment should offer sufficient scope to engage the mind by providing enough to 
see, experience, and think about.
3. Compatibility. If  an environment is high in compatibility, it means that there is "a special resonance 
between the natural setting and human inclinations," or rather, any activity performed in that 
environment fits well with and supports that which one desires or is inclined to do. 
4. "Soft" fascinations. Hard fascinations are correlated with high-stimulus activities that allow little time 
to ponder whereas soft fascination allows for reflection and is experienced when one views pleasing 
stimuli. This characteristic of  the environment allows one to engage in activities "that are inherently 
interesting and that hold one's attention effortlessly."16
An environment where these elements are found will most likely be restorative to those who visit. While 
the natural outdoor environment does not have a monopoly on being restorative, these elements are 
most often found together in the natural outdoor environment. If  the university campus landscape were 
designed with these four elements in mind, the campus could be a “healing” or “restorative campus” that 
could send a unique message to students, further emphasizing the importance of  their mental health and 
how seriously the university takes their education and well-being.
16. S. Kaplan, 1995
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1. Active, voluntary, or directed attention. A type of  attention that requires a "determined effort," as defined by 
William James. We are in this state whenever we "resist the attractions of  more potent stimuli and keep our 
mind occupied with some object that is naturally unimpressive." This type of  attention cannot be sustained for 
more than a few seconds at a time, but rather is "sustained .  .  . [by] a repetition of  successive efforts which 
bring back the topic to the mind"17 
2. Attention Restoration Theory (ART). A theory developed by Stephen and Rachel Kaplan that claims "there is a 
link between the restorative experience and directed attention." The purpose in developing this theory was to 
"propose a framework that distinguishes between the stress-related and the attentional components that lead 
people to seek and benefit from restorative experiences."18
3. Directed Attention Fatigue. A state of  mind a student may find themselves in after long periods of  focus. "Any 
time one has worked intensely on a project and subsequently finds oneself  mentally exhausted, one has 
experienced this unwelcome state. The typical state of  mind of  students at the end of  a semester is a familiar 
example."18
4. Healing Garden. A garden that "users experience any way they want: to sit, walk, look, listen, talk, meditate, take 
a nap, explore. Therapeutic benefits are derived from just being in the garden."19
5. Heat Map. An aerial image that shows, using color, positively or negatively correlated areas based on a set of  
criteria. 
6. Nature. The physical world and everything in it (such as plants, animals, mountains, oceans, stars, etc.) that is 
not made by people.20 Flora and fauna constitute the natural outdoor experience, as the ecological environment 
is filled with elements not made by humans
7. Passive, non-voluntary, or involuntary attention. This type of  attention "involves engaging in activities that are 
inherently interesting and that hold one's attention effortlessly. Engaging in fascinating activities does not 
require effort or inhibition of  competing stimuli and allows directed attention to rest."18
8. Raster. A two-dimensional grid in which each grid cell contains a numeric value pertaining to the whole. An 
image on a phone is a raster where each pixel is a grid cell containing a numeric value for which color is to 
be displayed. A heat map of  an urban heat island effect is a raster with grid cells each containing a different 
temperature value.
9. Raster Calculations. When multiple rasters are layered on top of  each other, raster calculations can be performed 
to add, subtract, multiply, or divide grid cells that align between all included rasters. These calculations will be 
used to weigh criteria for potentially restorative areas.
10. Restorative Environment. An environment that offers opportunities for reducing the fatigue of  directed 
attention;18 "any surroundings or natural setting which assists in rejuvenation or recovery from tension or 
chronic fatigue. They are believed to help speed recovery."21
11. Stress Reduction Theory (SRT). A theory developed by Roger Ulrich which states that "restorative influences 
of  nature involve a shift towards a more positively-toned emotional state, positive changes in psychological 
activity levels, and that these changes are accompanied by sustained attention/intake."22
Definitions
17. James, 1870
18. S. Kaplan, 1995









As students continue to struggle with increasing mental and emotional health 
concerns, universities are attempting to find ways to mitigate the ongoing crisis. 
Statistics from multiple surveys and studies show the dire need of  increased 
mental health supports. Universities are turning to mental health apps, hiring more 
counselors, and looking for more ways to address these needs. One resource to 
turn to could be the outdoor environment on university campuses, as a great deal 
of  research has shown that there are healing benefits that come from spending 
time in nature. If  the campus environment is planned and planted to capitalize 
on the healing effects of  nature, students could have access to an omnipresent 
resource that side-steps many barriers to accessing help. Attention Restoration 
Theory explains why nature access can help students in particular. Some 
universities are already establishing spaces that encourage restorative experiences 
and healing on their campuses while hospitals and other healthcare settings have 
used natural settings to encourage healing for many years. 
CHAPTER 2
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Mental Health in University 
Settings
It is no secret that colleges across the world are drowning in the mental health crisis students are 
experiencing.1  The National College Health Assessment (NCHA)2 along with trends from the National 
Survey of  Counseling Center Directors3 demonstrate the alarming rate of  mental health deterioration 
among university students throughout the nation. International studies have shown similar patterns of  
high rates of  declining mental health among university students.4  
In 2019, college student enrollment was reported as 3.1 million graduate students and 16.6 million 
undergraduate students for a total of  19.7 million students.5  The 2019 NCHA reported that 19.3% of  
students struggle with depression and 23.5% struggle with anxiety.6  Those percentages increased as 
reported in the 2021 NCHA, to 23.6% of  students strugling with depression and 29.1% with anxiety.7  
The 2019 National Survey of  Counseling Center Directors reported that on average, 13.3% of  students 
receive services at their respective university counseling centers, showing a 12.2% increase from the 
previous year.8  
In 2019, among those attending their university counseling centers, 60.7% cited anxiety as their primary 
concern and 48.6% reported depression.6  In 2010, the percentage of  patients receiving services for 
anxiety was 40% while the percentage of  those receiving services for depression was 38%, confirming 
statements by the Center for Collegiate Mental Health (CCMH),9 which claimed that depression and 
anxiety have steadily increased among university students over the last several years. 
2010 2019 % Increase
Anxiety 40% 60.7% 51.8%
Depression 38% 48.6% 27.9%
With these increases, "initiatives to improve access to mental health care for students have the potential 
to produce substantial benefits in terms of  mental health and related outcomes."10 Helping students 
better navigate their time and mental health while at their universities and colleges will not only increase 
graduation rates, but will allow each student to increase their chances of  providing positive contributions 
to their communities.
1. Auerbach et al., 
2018
2. ACHA, 2019; 
2021a
3. LeViness et al., 
2019







8. LeViness et al., 
2019
9. CCMH, 2019
10. Eisenberg et al., 
2007
Table 2. 2009 and 2019 Percentages of  Students That Attend Counseling
11
Literature Review: Mental Health in University Settings
The crippling increase in demand is felt by counseling centers at universities across the nation. The 
2019 NSCCD survey reported that "87.3% of  directors reported experiencing an increased demand for 
counseling services in the past year."11  In another setting, it was noted that "campus clinics struggle to 
meet the demand. On some campuses, the number of  students seeking treatment has nearly doubled 
over the last five years while enrollment was relatively flat."12 Also, while enrollment only grew by 5% in 
some areas, "the number of  students receiving mental health treatment at those schools has grown by 
35% since 2014."12  University counseling centers report that 32% of  centers have a waiting list at some 
point during the school year.13
This increase could be attributed to a lessening of  the stigma surrounding students who attend 
counseling—a change that may indicate a positive shift in the mindset of  students, signifying they are 
becoming more willing to seek help. Supporting this mindset change requires an increase in resources. 
Any student who is struggling should be able to get the help they need. With the percentages shown 
above, it is likely that there are even more students who need help than only those who are currently 
reporting their struggles. 
It has been shown that most counseling services find that 10% to 20% of  students use 60% to 70% 
of  the mental health resources.14  This means that 80% to 90% of  students who need help do not 
need extensive and/or long-term care. If  there were a way for universities to assist students with less 
demanding needs without reaching into resources that are already tapped out, some of  the pressure 
could be alleviated. 
At MIT, the chief  of  Mental Health Services noted that the resources needed to address those concerns 
are limited.14  An effort to provide more resources has led to seeking alternative methods rather than 
simply adding new counselors to university facilities. Alternative methods may be more effective than 
adding new counselors, as was found by Sherry Benton, PhD, when her facility received more funding. 
With the added funding, she hired three new counselors, but doing so only emptied the facility wait-list 
for two weeks. After that time, the wait-list began filling up again.13
According to the 2019 National Survey of  Counseling Center Disorders, "43.9% of  centers gained 
staff  positions, while only 5.1% lost staff  positions. Institutions of  higher education continue to invest 
in counseling services: for at least the past seven years, counseling centers have gained an average of  
0.5 staff  positions per center per year."15  This increase is a good push, especially because nothing can 
take the place of  good, qualified professional help. But is there a way to offer assistance outside of  the 
traditional clinical setting?
11. LeViness et al., 
2019




15. LeViness et al., 
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The State of Utah
Within the state of  Utah, the American College Health Association National College Health Assessment 
(ACHA NCHA) was done in collaboration with the Utah System of  Higher Education. This assessment 
is "a nationally recognized research survey that can assist [universities] in collecting precise data about 
students’ health habits, behaviors, and perceptions."16
This assessment17 was completed during the 2019 Spring semester. The participating schools were the 
University of  Utah, Utah State University, Weber State University, Southern Utah University, Snow 
College, Dixie State University, Utah Valley University, and Salt Lake Community College. In 2020 the 
total enrollment for these schools was 189,021. A portion of  the results (Figure 3) showed that out of  
5202 respondents, in the "last 12 months" almost 90% (4681 students) were feeling overwhelmed and 
exhausted (not from physical activity) and between 65% and 70% (3381 to 3641 students) felt very sad or 
lonely. Further results are shown in Figure 5. 
The ACHA NCHA also reported that in general, 29.1% of  these respondents have been diagnosed 
with depression at some point in their lives, and 14.2% of  respondents indicated that at some point in 
their university experience they have received psychological or mental health services from their current 
college/university’s counseling or health services. Of  those taking the survey, 79.7% indicated they 
would consider seeking professional mental health if  they were having a personal problem that was really 
bothering them in the future.17  What, then, was the obstacle to seeking help for the 14.9% of  students 
who were diagnosed with depression and did not seek psychological help from their school? 
Figure 7. ACHA NACHA 2019 Results
16. ACHA, 2021b
17. USHE, 2019
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Looking at the projection of  the percentages from Figure 5 onto the student population, of  the 189,021 
students at these colleges, 55,000 of  them have been diagnosed with depression at some point in their 
lives and 85,000 dealt with depression to the point of  being non-functional "within the past 12 months." 
As a comparison, the population of  Logan, Utah was around 52,000 in 2021. While these numbers are 
a projection, that is still a lot of  students in need of  help! These numbers signify how imperative it is to 
provide students with the resources needed.
USU Campus
In the Fall semester of  2020, USU campus had 21,056 students enrolled, 17,676 of  which were 
undergraduates. The Counseling and Psychological Services Center had 11 licensed psychologists and 
therapists and 2 licensed clinical social workers. With these numbers, there were about 1,600 students 
per therapist. The national recommendation is 1,000–1,500 students per therapist18, showing that USU 
is slightly understaffed for the number of  students enrolled. In 2016 with enrollment at 17,922 there 
were fewer therapists working at USU at a time when 46% of  counseling center clients said they were 
seriously considering suicide. During this time, the national average of  student clients considering suicide 
was 33%. 
USU is fully aware of  these concerns and is actively looking for solutions. In a 2020 Deseret News 
interview, Dr. James Morales, Vice President of  Student Affairs at USU, said that "the demand for 
[counseling] services has been growing fairly exponentially over the last few years. As one of  the 
universities that has a sizable population of  residential students, we’ve learned that no one single 
approach [will be] best to address their needs."19
ACHA NCHA 2019 Survey–USU Results
Of  the 5202 respondents to the ACHA NCHA 2019 Survey, 1157 were USU students. The results 
in Table 3 and Figure 6 show where USU stands in comparison to the 8 participating universities 
combined.20  Those diagnosed or treated by a professional for anxiety in the last 12 months came in at 
20.4%. The assessment also noted that 49.2% of  students reported academics were traumatic or very 
difficult to handle. Applied to the university population, this means that just under 4,300 students were 
struggling with their academics. Focusing in on the element of  stress, 55% of  respondents (projected to 
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It is important to note that university students can experience stress in two ways: incidental stress (prior 
to a big exam or just after an interpersonal conflict) or chronic stress (felt every day, especially upon 
waking). Chronic stress can lead to serious, long-term psychological conditions.21  According to Dyson 
and Renk,22 higher stress often causes increased depression. Therefore, it would follow that as students 
experience more and more stressors in their educational experience, more mental health concerns will 
arise.
Prolonged stress has serious and harmful effects on all vital organs, including the heart and blood 
vessels. During stress, our body organs react in many different ways, and if  stress is sustained for an 
inappropriately long time without the possibility of  recovery, these reactions become dysfunctional 
and harmful with the risk of  causing deleterious changes to, for instance, the cardiovascular system 
and the neuro-hormonal systems of  the body and of  causing type II diabetes, depression, and 
infections. In particular, many psychiatric diseases are strongly associated with prolonged and 
incorrect stress reactions, including schizophrenia, anxiety syndrome and foremost, depression, 
exhaustion syndrome and fatigue syndromes.23
2020 Healthy Minds Study–USU Results
A separate study, named the Healthy Minds Study, is performed for universities around the nation. USU 
performed this study in 2020 with a sampling of  about 500 students.24 The following findings were 
reported. These findings show the percentage of  the students surveyed next to the resulting numbers 
when this percentage is projected onto the total student enrollment of  21,056. 
Major depression—17% (3579 students)
Depression overall (includes major and minor depression)—35% (7369 students)
Anxiety disorder—27% (5685 students)














21. Rakow & Eells, 
2019
22. Dyson & Renk, 
2006
23. Grahn & 
Stigsdotter, 2010
24. Eisenberg & 
Lipson, 2019
Table 3. USU ACHA NCHA 2019 Results
Figure 8. USU ACHA NCHA 2019 Results: State vs. USU
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Non-suicidal self-injury—26% (5474 students)
Suicidal ideation—15% (3158 students)
Attended mental health therapy/counseling—29% (6106 students)
The study reports that 40% of  participants would be worried about what other people thought of  them 
if  they attended therapy or counseling. However, only 4% of  respondents reported that they’d think less 
of  someone going to therapy or counseling for mental or emotional health concerns. While the stigma 
of  going to therapy is, in truth, very low, an individual's own perception of  what others will think of  
them is often what inhibits many of  those who need help within the USU community from reaching out. 
In addition to these concerns, a general measure of  the state of  students in the Healthy Minds Study 
reports that 72% said they either somewhat agree, agree, or strongly agree that they currently need help 
for emotional or mental health problems such as feeling sad, blue, anxious, or nervous.25 As only 29% 
have attended mental health therapy, what is inhibiting the other 43% of  those who think they'd benefit 
from therapy? 
Students across campus are struggling with these situations and their academic performance is being 
affected. For more than six days within a four-week period, twenty-one percent of  students polled said 
they experienced emotional and mental difficulties that negatively impacted their academic performance. 
25 Projected onto a 16-week semester, that means at least a cumulative three and a half  weeks are 
negatively impacted by mental and emotional concerns. Twenty-five percent reported experiencing this 
for three to five days over a four-week time period and 33% reported one to two days. Only 21% said 
they did not experience a negative impact on their academic performance. 
USU students need access to resources. However, no matter how good the resources are, barriers will 
come to light. Some current barriers, listed below, have been reported as reasons why students do not 
seek help in working through mental and emotional health concerns.25 
Financial reasons—23%
Not enough time—25%
Not sure where to go—15%
Can’t get an appointment—13%
Prefer to deal with the situation on their own or with family and friends—28%
These statistics speak to the need to have resources available that can (1) be easily found and accessed, 
(2) can be used quickly without requiring a great deal of  time, (3) do not require previous planning to 
access, and (4) can be used individually or with others. 
25. Eisenberg & 
Lipson, 2019
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A common resource USU students have turned to is medication. Twenty-five percent of  students25 were 
taking medication for mental or emotional health concerns. However, 60% of  students25 diagnosed with 
depression and/or anxiety chose not to take medication. While medication is certainly a powerful and 
often necessary resource, it would be prudent to give these students access to resources that can assist 
before their mental health has gotten to the point where medication is necessary. 
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"Many post-secondary institutions and their partner organizations have developed, or are developing, 
formal strategies aimed at addressing the issue [of  increasing demand for mental health services] in 
a systemic manner."1  The eight public universities that participated in the ACHA NCHA are taking 
this approach as they have "partnered with The Jed Foundation (JED) in a statewide agreement to 
support the mental health and well-being of  Utah students. JED is a non-profit that protects emotional 
health and prevents suicide for our nation’s teens and young adults."2  This partnership will guide 
the universities through a four-year program to "assess work that is already underway in the campus 
community and helps schools enhance these efforts to effect positive, lasting, and systemic change" in 
how mental health is approached on public Utah university campuses.2
This partnership was developed as part of  the recommendations by the Regents’ Mental Health Working 
Group. This group provides recommendations to the USHE (Utah System of  Higher Education) for 
aiding the students on campuses. The State Board of  Regents approved the following recommendations 
for implementation during this four-year program with the JED Foundation: 
1. Assess the mental health and wellness needs of  USHE students
2. Improve mental health education at USHE institutions
3. Increase access to mental health services
4. Develop institutional five-year mental health implementation plans2
It is an amazing feat to have an entire organization dedicated to helping improve such a widespread 
challenge. Helping students become aware of  their situations as well as helping them develop coping 
strategies is imperative to curbing this crisis. Creating ample and diverse resources will be of  great benefit 
to student populations.
University Response to 
Increasing Demand





Universities around the nation are taking a variety of  approaches to assist in lessening the mental 
health crisis. The University of  Iowa has invested in improving their Campus Recreation and Wellness 
Center. The University of  California uses social media to post regularly about mental health so students 
can continually be aware of  mental health concerns and how to address them. Auburn University has 
put extensive resources into the Recreation and Wellness Center on campus which includes an open-
air courtyard. Lincoln University has implemented a light blue and white color scheme with bright, 
naturally lit open spaces and high ceilings.3   Ohio State University has psychologists and researchers 
examining how to implement mental wellness messages in the classroom.4  The University of  Florida 
is implementing a Therapist Assisted Online Program which helps students with anxiety work through 
different exercises online or on their phone, providing immediate responses.4
In Utah, the University of  Utah partnered with the Huntsman Mental Health Institute, breaking ground 
in May of  2021 for a new Mental Health Crisis Care Center. It is expected to be finished in 2023 and will 
provide "comprehensive care functions" and treatment by a multi-disciplinary professional staff. Because 
it is affiliated with the University of  Utah School of  Medicine, it will also "be a place for teaching, 
learning, and research to improve and transform mental health crisis care" for students as well as the 
general population.5
Another effort that has been developed to address these concerns is a return-on-investment spreadsheet 
which helps counseling centers illustrate that helping student mental health provides a good return on 
investment for the university. Viewing the mental health situation through this lens allows universities to 
allocate more budget toward improving mental health resources.4  This kind of  analysis would be very 
beneficial for all universities to understand the potential impact small and large changes could make for 
their student population and graduation rates.
Nature Rx @ Cornell
Cornell University has developed a program that encourages its students to spend time in nature as 
prescribed by university staff, as well as to help students become more aware of  the benefit of  spending 
time in nature in general.6  The program uses a website that highlights 14 different areas on and around 
campus where students can go to find reprieve. This is not the only approach used on that campus to 
address mental health. However, it is a powerful supplement to traditional medical practice. Their website 
"provides GPS-based walking directions for each site, descriptions of  nature-based Cornell groups, and 
a link to scientific articles on the benefits of  time spent in nature."6  There are also campus marketing 
efforts that provide information to students via e-posters on social media.






6. Cornell NatureRx, 
2021
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A Nature Rx club was launched in 2017, which gathers students together to enjoy nature as part of  their 
overall health. They go on weekly walks through natural and garden areas on campus, sponsor special 
events, and are present at community events.
USU Response
Utah State University has a variety of  resources they currently pull from to help students struggling with 
their mental health. Along with Counseling and Psychological Services where students can get access 
to mental health professionals, the university has created the Counseling and Psychological Services 
Assessment Plan,7 which helps the CAPS program understand how well they are helping their students 
based on specific goals and measures. 
Another resource is the mental wellness program that works from within CAPS. The mission statement 
of  that program is to embrace a holistic approach to student development by removing psychological, 
emotional, and behavioral barriers to learning and success.8  The Mental Wellness page includes resources 
for both anxiety management and mental health for Black students and underrepresented students, as 
well as a mental health resource guide. These resources encourage suicide prevention, inform students 
how to reach out to make an appointment, provide videos to watch, link people to outside resources 
within the community and nation, and offer educational materials for those struggling and for those who 
want to support others. 
In the past, USU has hosted a "Stress Busters" outreach event during finals week which provided an 
opportunity for students to take a break from the stress of  the week. The goal of  Stress Busters was 
to create a setting where students can take some time to reduce their stress. Stations were set up in the 
Taggert Student Center where students not only chose how they would like to reduce their stress, but 
also learned techniques to combat stress in the future. Therapy dogs were available during the event 
as well. USU plans to hold more Stress Buster events in coming years, based on the positive feedback 
received from event attendees.9
Online tools have also been developed by USU such as the free ACT Guide. The tool "is designed to 
translate skills that clients typically learn with a therapist into a self-help format where students can learn 
at their own pace and in the privacy of  their own home."10  This kind of  effort could greatly help those 
students who don't need as much extensive care. However, along with these added resources USU has 
also invested in hiring more counselors, a large portion of  the funding for which has come from student 
fees. Investments have also been made in order to create a prevention program to help students take care 
of  their mental health and address issues early on, with the hopes of  addressing concerns before they 






University Requirements for Counseling Center Accreditation
At USU, there are about 1,600 students to every one counselor available to the student population. 
The counseling center at USU is accredited and must therefore follow certain requirements. These 
requirements are defined by the International Accreditation for Counseling Services and are as follows: 
The counseling service should play four essential roles in serving the university and college 
community:
1. provide counseling to students experiencing personal adjustment, vocational, 
developmental and/or psychological problems that require professional attention; 
2. play a preventive role assisting students in identifying and learning skills which will assist 
them to effectively meet their educational and life goals; 
3. support and enhance the healthy growth and development of  students through 
consultation and outreach to the campus community; and 
4. play a role in contributing to campus safety.
The professional (Masters-level and above) staff  of  the University Counseling Center should have 
status comparable to faculty at the institution. Every effort should be made to maintain minimum 
staffing ratios in the range of  one FTE professional staff  member (excluding trainees) for every 
1,000–1,500 students, depending on services offered and other campus mental health agencies. 
The definition of  an FTE Professional staff  member adopted by the IACS Board of  Directors is 
one full time clinical/administrative position, excluding clerical staff  and all trainees (such as Pre-
Doctoral Interns, Post-Doctoral Residents, Externs, Interns, Graduate Assistants, etc.).11
Considering these standards, most universities are understaffed according to student numbers, USU 
included. All efforts made so far by USU are beneficial to the student population. However, more 
initiative can be taken to develop unique ways to address the mental health crisis on campus. 
This study proposes using the campus landscape as one more added resource for the university to pull 
from in combating this crisis. 
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Healing Effects from the 
Natural Setting
Just by being outside and with nature, to smell and touch the plants, reduced the depression and 
dread [within the healthcare environment]. I think more positive thoughts, am hopeful, and if  I cry, 
I feel the plants understand and do not judge or cringe.
—Mariane Wheatley-Miller1
[Nature] employs the mind without fatigue and yet exercises it; tranquilizes it and it enlivens it; 
and thus, through the influence of  the mind over the body, give the effect of  refreshing rest and 
reinvigoration to the whole system.
—Frederick Law Olmstead2
The number of  ways in which any given person can interact with the physical environment are infinite. 
Some ways produce negative effects on the world while other ways produce positive effects. The 
environment can also affect the person. Some environments are hard to focus in, while others allow one 
to engage fully with any tasks at hand. There are environments which are perfect for passing time during  
social engagements, while others are very isolating. A restorative environment is one that "enables the 
renewal of  cognitive resources needed for effective functioning," meaning it promotes rejuvenation of  
the resources your mind needs in order to work. Hartig3 has said that "any environment can aid this 
process for someone at sometime, though a moment's reflection tells us that some environments are 
much more likely than others to be sources of  restorative experiences."  He goes on to explain that any 
one spot could be restorative for someone while another person may have negative associations with the 
same place. Therefore, "the restorative potential seen in a place varies from one person to another, and 
over time for any one person." 
Healing or restorative experiences never happen the same way twice. Because healing in and of  itself  
implies that a condition will eventually be done away with, at some point the goal is for healing to no 
longer be needed. When that time comes, a healing or restorative environment can be neither healing 
nor restorative. University students are in a unique situation where they often need reprieve from 
taxing demands and may not realize they are in need of  mentally restorative experiences. Some days 
a walk through a beautiful garden will be more powerful than on other days. However, having such 
environments available for when restorative experiences are needed is of  paramount importance.
1. Marcus & Sachs, 
2014
2. S. Kaplan, 1995
3. Hartig et al., 1991
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The natural outdoor setting is one type of  environment that is more likely to affect someone to the 
degree of  experiencing "healing," or, technically speaking, the "renewal of  cognitive resources." 
Civilizations have approached the outdoors throughout time to find reprieve from life, creating spaces 
such as the gardens built in the Middle East centuries ago. The natural beauty found in national and 
state parks creates an attractive environment for people, which was especially appreciated during the year 
2020, when a majority of  the population was confined to their homes during the COVID-19 pandemic. 
People also took to their neighborhood streets to absorb the natural settings available to them. Parks and 
beautiful walks through neighborhoods offered a break from the routine monotony of  daily life during 
the pandemic. This natural pull people have exemplifies the connection humans have with nature. This 
connection has been described by Clare Cooper Marcus, a leader in therapeutic design, as "beneficial—
even vital—for health."1 She has said the ways in which we interact with nature "awaken our sense, 
encourage physical movement and exercise, facilitate social connection, reduce stress and depression, and 
elicit positive physiological and psychological response."4
A 1984 study by Roger Ulrich reported that patients recovering from gall-bladder surgery who had 
a window that offered views of  trees had shorter hospital visits than patients with a view of  a brick 
wall. The patients with views of  trees also had fewer complications post-surgery, needed less pain 
medication, and were better behaved according to written comments by medical staff.5  In 2010, Ulrich 
was interviewed and stated, "One of  the gratifying things about the [gall-bladder patient] study is that 
in recent years, several medical researchers working independently have reproduced the main results. In 
other words, the findings hold up when tested by others."6 These findings speak to the need for those 
under stress to have, at the least, visual access to nature. 
Studies have shown that stress recovery as measured through heart rate was more rapid when paired with 
a view of  nature from a window rather than on a plasma screen or blank wall.7  This could be explained 
by Esther Sternberg, a neuroscientist, who suggests that part of  nature’s benefit is derived from the 
multitude of  simultaneous positive sensory experiences.8 A combination of  the sensory experiences is 
more powerful than those stimuli alone, as was found when measuring pain recovery.9 However, one 
stimuli is better than none, as shown in a study by Diette et al. where patients undergoing a painful 
bronchoscopy were shown views of  simulated nature and heard sounds of  a bubbling brook before 
and during the procedure. Those listening to the brook had a 50% increase in self-reported "very good" 
or "excellent" pain control when compared to the control patients.10  All of  these studies speak to the 
power that nature can have in changing the stress levels of  those who are experiencing the natural setting 
in some way. 
In addition to lowering stress, walking in a natural setting has been shown to boost positive affect 




7. Kahn et al. 2007
8. Sternberg 2010
9. Kline 2009
10. Diette et al. 2003
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and improve cognition.11, 12 "Positive affect" refers to one’s tendency to experience positive emotions 
and interact with others and with life’s challenges in a positive way.13 In addition to this, viewing 
nature-oriented slides or spending time in a plant-laden laboratory has been shown to increase the 
development of  intrinsic goals.14 "Intrinsic goals" relate to the pursuit of  things that are meaningful to 
us. They address our individual needs and wants, often pertaining to issues like personal growth, close 
relationships and physical and mental well-being.15  It would seem that experiencing nature has a grand 
effect on the mind as it relates to healing experiences of  all types. Providing students with opportunities 
to boost positive affect and reach intrinsic goals would likely also improve academic performance.
One branch of  design that has come from all this research is the design of  restorative, or healing, spaces, 
which are most often created as a garden. According to Gerlach-Spriggs, restorative gardens are intended 
to engage the viewer in an act of  invigoration. A restorative garden is intended by its planners to evoke 
rhythms that energize the body, inform the spirit, and ultimately enhance the recuperative powers 
inherent in an infirm body or mind.  Where recovery is not possible, intimate contact with the cycle 
and flow of  nature may yet calm the spirit.16 Ulrich has said that restorative influences of  nature involve 
a shift towards a more positively-toned emotional state and positive changes in physiological activity 
levels.17
In Texas, researchers found that students who self-identified as "high users" of  campus green settings 
rated their overall quality of  life higher when compared to students who used such spaces less frequently. 
Within the campus setting, most students made the most use of  green spaces adjacent to their 
classrooms, dorms, or labs, using them primarily for socializing and decompressing.18
One path of  healing and mental restoration stems from how well we can focus in our environment. The 
attention we give any given task can wear out the mind to a certain degree based on what the task is and 
how long our attention is focused on that task. In the following section, this focused use of  attention will 
be discussed, ultimately showing how spending time with nature can be a powerful tool for healing and 
restoring the mind after long bouts of  focused attention. 
So how much time would one need to spend in nature to start reaping the benefits of  being in nature?  
In a study by Meredith et al.,19 it was found that "as little as 10 minutes of  sitting or walking in a diverse 
array of  natural settings significantly and positively impacted defined psychological and physiological 
markers of  mental well-being for college-aged individuals."19  Most students are outside for more than 
just 10 minutes as they walk to and from classes. If  campus environments were designed to be used as a 
preventative measure for stress and mental health strain, many students could have immediate access to a 
beneficial resource by merely looking outside or leaving a building. 
11. Mayer et al. 2008
12. Bratman et al. 
2015
13. Scott, 2021
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The following three theories discuss ways in which nature is actually affecting the human experience and 
what elements are needed in order to successfully create an environment that positively affects mental 
health. The first theory, put forth by William James, provides background for the other two theories. 
It posits that there are two types of  attention we use: voluntary (direct) and non-voluntary (indirect) 
attention. Attention Restoration Theory (ART) by Stephen and Rachel Kaplan expands upon James’s 
types of  attention, renaming them direct and indirect attention. The Kaplans explain how nature can 
affect these two types of  attention. Lastly, Roger Ulrich brings forth Stress Reduction Theory (SRT), 
which offers an alternative lens as to how nature encourages positive mental health.  
James’s Theory
According to William James1, attention is "the taking possession by the mind, in clear and vivid form, 
of  one out of  what seem several simultaneously possible objects or trains of  thought. Focalization, 
concentration, and consciousness are of  its essence. It implies withdrawal from some things in order to 
deal effectively with others, and is a condition which has a real opposite in the confused, dazed, scatter-
brained state."  He goes on to say that the elements of  life that grab our attention are those things that 
interest us (p. 416).  When we put forth a "determined effort" to give our attention to something, James 
defines this as active or voluntary attention. We are in this state whenever we "resist the attractions of  
more potent stimuli and keep our mind occupied with some object that is naturally unimpressive." This 
type of  attention cannot be sustained for more than a few seconds at a time, but rather is "sustained 
.  .  . [by] a repetition of  successive efforts which bring back the topic to the mind. If  [the topic’s] 
development is interesting, it engages the attention passively for a time" (p. 420). This passive attention is 
what we define as passive or non-voluntary attention.
The purpose of  paying attention to things and focusing on parts of  the environment is to help us (1) 
perceive, (2) conceive, (3) distinguish, (4) remember, and (5) shorten reaction-time (p. 424).  A college 
student would rely daily on these five results of  using attention throughout their schooling. James sets up 
this framework which the Kaplans then expanded upon to theorize that voluntary attention gets fatigued 
and needs to be restored.





In more modern terminology, voluntary attention has been re-termed as directed attention. Directed 
attention, when used repetitively over extended periods of  time, can fatigue the mechanism in the brain 
that helps one to focus and may eventually be damaged if  not given time to recover. Because damage 
to the pre-frontal cortex inhibits the recovery of  the directed attention mechanism, neurologists have 
examined the "role of  directed attention in ‘executive functioning,’ [which is] the capability necessary to 
lead an organized and purposeful life."2  Stephen and Rachel Kaplan call attention to how Fredrick Law 
Olmstead, "not only understood the possibility that the capacity to focus might be fatigued, but he also 
recognized the need for urban dwellers to recover this capacity in the context of  nature."2
A slightly more in-depth understanding of  the directed attention mechanism shows that it (1) requires 
effort, (2) plays a central role in achieving focus, (3) is under voluntary control, at least some of  the time, 
(4) is susceptible to fatigue, and (5) and controls distraction through the use of  inhibition.2 Anytime 
one has worked intensely on a project and subsequently finds oneself  mentally exhausted, one has 
experienced the unwelcome state of  directed attention fatigue. Students focusing for long hours to study 
for an exam and then taking an exam are familiar with what directed attention fatigue feels like. 
Any prolonged mental effort leads to directed attention fatigue. It is suggested that this challenge 
of  working through directed attention fatigue is only a modern development when compared to the 
entirely of  human history. Kaplan has said that "it is only in the modern world that the split between 
the important and the interesting has become extreme. All too often the modern human must exert 
effort to do the important while resisting distraction from the interesting. Thus, the problem of  fatigue 
of  directed attention may well be of  comparatively recent vintage."2  As this is a modern occurrence, 
humankind is still developing ways to cope. 
In the case of  directed attention fatigue, modern problems may not require modern solutions. Attention 
Restoration Theory posits that green landscapes restore our ability to pay attention and recover from 
mental fatigue. Mentally demanding tasks require us to direct our attention and inhibit distractions. The 
ability to direct attention to mentally demanding tasks is crucial for keeping us productive at work and 
safe on the road. Unfortunately, our ability to direct our attention to these tasks fatigues, and we become 
competitive, rash, uncooperative, and irritable.3 However, our directed attention is restored when we 
expose ourselves to green landscapes. Natural landscape elements such as trees, water, and sunsets are 
"softly fascinating." They capture our involuntary attention and require little mental effort to process, 
allowing our directed attention to rest and recover.2  Many studies point to restorative landscapes as 
mountain settings or large expanses of  undeveloped area. However, restorative spaces do not have to be 
Lit Review: Theories of Nature and its healing benefits
2. S. Kaplan, 1995
3. R. Kaplan & S. 
Kaplan, 1989 
26
large or extensive; nearby or small-scale nature in neighborhoods or urban parks can provide restorative 
effects as well.
ART Restorative Environments
In order to create a restorative environment, four components must be offered within that space 
according to the Kaplans,4 explained below. Additional sources have been used to add clarification.5,6,7
A sense of being away
A sense of  being away refers to the sense of  being separate and apart from one's usual thoughts 
and concerns. An individual does not have to be physically away to satisfy this component, but it 
can certainly be helpful. To be away is to be psychologically detached from your present worries and 
demands, distracted from the environment that is draining your attention and energy.
Being away involves a conceptual rather than a physical transformation. A new or different environment, 
while potentially helpful, is not essential. A change in the direction of  one’s gaze, or even an old 
environment viewed in a new way can provide the necessary conceptual shift. Nature's role in creating a 
sense of  being away is manifest in that these spaces do not have to be distant. Natural environments that 
are easily accessible offer an important resource for resting one’s directed attention.
When one can sit under a tree or atop a hill with a beautiful view, these spaces can help encourage a 
psychological separation from present cares and concerns that require directed attention. 
"Soft" fascinations 
This aspect of  ART "involves engaging in activities that are inherently interesting and that hold one's 
attention effortlessly. Engaging in fascinating activities does not require effort or inhibition of  competing 
stimuli and allows directed attention to rest."4  Hard fascination is often correlated with high-stimulus 
activities that allow little time to ponder, such as watching a race car event. Soft fascination, in contrast, is 
experienced when viewing pleasing stimuli and allows ample time for reflection. This type of  fascination 
offers the greatest attention restoration.
Some elements that could be considered as soft fascinations are clouds, sunsets, snow patterns, and the 
motion of  leaves in the breeze. Taking a walk through nature would provide access to a high level of  soft 
fascinations. 
4. S. Kaplan, 1995
5. Ackerman, 2021
6. Healthwise Clinic, 
2014
7. WWL, 2015
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A sense of extent
This component refers to the quality of  restorative environments that encourages you to feel totally 
immersed and engaged.8  The environment does not have any unusual or unexpected features, and you 
feel comfortable and at ease.
To experience a sense of  extent, the environment must be rich and coherent enough to constitute 
a whole other world. It must be of  sufficient scope to engage the mind by providing enough to see, 
experience, and think about. It should take up a substantial portion of  the available room in one’s head. 
Large areas can fulfill this requirement with ease. However, relatively small areas can also provide a sense 
of  extent. Trails and paths can be designed so that small areas seem much larger. Miniaturization acts as 
another device for providing a feeling of  being in a whole different world, though the area is in itself  not 
extensive. 
Compatibility
If  an environment is high in compatibility, there is "a special resonance between the natural setting 
and human inclinations."9 That is to say any activity performed in that environment fits well with and 
supports what one desires or is inclined to do. A person could carry out any given activity smoothly and 
without struggle. There is no need to second-guess or keep a close eye on one's own behavior in these 
settings. For many people, functioning in the natural setting seems to require less effort than functioning 
in more "civilized" settings, even though most people have much greater familiarity with the latter.6
When an environment is incompatible, it is likely to be from (1) distraction, (2) deficit of  information, 
(3) danger, (4) duty, (5) deception, and/or (6) difficulty. 
These six elements can be easily encountered within a university setting. Small groupings of  trees, grassy 
areas that offer shade, tree-lined sidewalks, and quiet sitting areas can all give students the opportunity to 
engage with these four requirements for restorative spaces. 
Design suggestions for ART 
Clare Cooper Marcus and Naomi Sachs have written a guide to implementing therapeutic and restorative 
spaces in the healthcare setting.10 They reflect on ART and offer a few suggestions as to how to create a 
restorative environment that responds to ART. 
The first element is coherence.
If  an environment is to be coherent, it will be orderly and organized into clear areas so that people can 
easily see and make sense of  the place. Being able to cognitively map a space creates a sense of  safety. 
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Therefore, a coherent environment is a space where one would feel safe.
The second element is complexity.
A complex environment is one in which there are "many opportunities for sensory engagement. A 
coherent setting can and should be complex. The two are not mutually exclusive. For example, a garden 
can have a clear layout but be rich with trees, shrubs, flowers, places to sit, and paths to wander."
The third element is legibility.
Legibility is achieved in a distinct setting when there are one or more memorable components. These 
components of  the environment help one to remember the place and also allow them to navigate easily 
through the space.
The last element is mystery.
A mysterious environment compels one to explore and discover. Curving pathways, vegetation that 
partly obscures what is coming next or a glimpse of  something that engages the visitor and draws him or 
her forward are all ways to create a sense of  mystery within any given restorative space.
Figure 7 illustrates a very basic understanding of  ART. As a person engages in tasks that require focused, 
directed attention, their mind can become fatigued. By spending time in natural environments that 
contain the four elements: being away, fascination, extent, and compatibility, directed attention capacity 
can be restored and an individual can continue forward. 
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Stress Reduction Theory
Stress Reduction Theory (SRT) posits that exposure to nature promotes stress recovery.8 It focuses 
specifically on how we respond to external stressors and how our responses are reflected in changes 
in our physiology. According to Ulrich,11 positive psycho-physiological responses to nonthreatening 
natural settings are deeply rooted in humans’ genes, based on millions of  years of  evolution. Following 
a stressful experience, exposure to nonthreatening natural settings has a calming effect. This emotional 
response is immediate, unconscious, and spontaneous, and is accompanied by increased positive feelings 
and reduced levels of  arousal. Ulrich argues that humans have little capacity to recover from stress in 
artificial settings since humans’ capacity to recover from stress has evolved primarily in natural settings 
over millions of  years. 
Ulrich11 defines stress as "the process of  responding to events and environmental features that are 
challenging, demanding, or threatening to well-being."8 According to Marcus,9 "stress disturbs sleep, 
increases feelings of  isolation and depression, elevates heart rate and blood pressure, reduces the body's 
ability to make antibodies, weakens the immune system, and prolongs wound healing."  With these and 
many other effects that come from prolonged stress, relieving that stress would promote higher levels of  
functioning and health. 
With the understanding that university student mental health is deteriorating, it could be hypothesized 
that stress forms in their experiences early on and remains for prolonged amounts of  time, leading to 
the present mental health crisis. If  stress could be reduced early on throughout a student's university 
experience, it is possible mental health concerns would be reduced as well. 
Elements that Promote Stress Reduction
According to Ulrich,11 four elements must be part of  the environment in order to reduce stress. These 
four elements all share the underlying principle of  sense of  security. Ulrich has said that if  a space is 
designed to support these four factors, it "will have beneficial effects on stress reduction." 
Sense of  Control (Actual and Perceived) and Access to Privacy
"People who feel a sense of  control experience less stress, are better able to cope when faced with stress, 
and are healthier than people who experience a loss or lack of  control."12  When university students are 
given long lists of  tasks and events they must do with which they must engage they may begin to feel like 
they have a lack of  control over their environment, as everything they must do is dictated by someone 
else. If  they have areas where they can feel a sense of  control, these areas could help in lowering stress.
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According to Ulrich, "people who receive higher levels of  social support are usually less stressed and 
have better health status than persons who are more socially isolated. Low social support may be as great 
a risk factor in mortality as is cigarette smoking"13  He defines social support as the emotional, material, 
and/or physical aid and caring that a person receives from one or more other individuals. Marcus and 
Sachs note that research findings have revealed that higher levels of  social support, and lower levels of  
perceived loneliness and isolation, improve recovery.13
Physical Movement and Exercise
This aspect of  the theory emphasizes that even mild movement and exercise can reduce stress as well as 
depression.13
Positive Natural Distractions
Ulrich states that "a positive distraction is an environmental feature or situation that promotes an 
improved emotional state in the perceiver, may block or reduce worrisome thoughts, and fosters 
beneficial changes in physiological systems such as lowered blood pressure and stress hormones." Nature 
has been found to be one of  the best forms of  positive distraction.13
Design Suggestions for SRT
Restorative spaces must be easily accessible, both physically and visually. In order to provide a sense of  
control within these spaces, proper way-finding signage should be available so users know where they 
are. These spaces should be accessible during all times or at regular intervals, and should provide various 
opportunities for entertainment.13  Spaces like this that are interspersed throughout a campus can offer a 
variety of  settings for students to use for stress reduction. 
To encourage social support, seating within restorative spaces should facilitate appropriate interactions. 
"Seats can face each other, or the use of  seats that can be moved to face each other allow for two or 
three people to talk."13  Spaces that allow for large group gatherings or programmed events can be 
included to contribute to social support and stress reduction.
Restorative spaces can be placed to be visible to a student inside a university building. This can encourage 
students to stand up and look through a window during a study break. The spaces themselves can 
include walking loops, courtyards, and destinations that can be reached by walking. These characteristics 
would encourage physical activity to help reduce stress.
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Lastly, designing for nature distraction means that restorative spaces should "serve as a contrast, a place 
of  respite, and a breath of  fresh air for those experiencing them."14 Marcus and Sachs suggest a ratio of  
about 30% hardscape to 70% vegetation in restorative spaces.14
Preference for ART in this Study
Clare Cooper Marcus argues that ART "plays its greatest role in places of  work, learning, and general 
living (cities, neighborhoods.)"14  ART emphasizes how to help in environments where people are 
engaged in demanding tasks and must focus on difficult, taxing activities. It considers a more cognitive 
approach to improving everyday functioning, while SRT considers a more physiological approach. In 
an attempt to integrate the two theories, Stephen Kaplan notes that Ulrich emphasizes that "attentional 
decline (and performance decline in general) is a consequence of  stress."15 He claims that the factors of  
"harm" and "resource inadequacy" are the two major factors that lead to a stress response, and therefore, 
"insufficient attentional resources will often be an antecedent of  stress."15 If  a university can address the 
lack of  attentional resources within their student population, dangerously high levels of  prolonged stress 
may be minimized. Therefore, this study will use Attention Restoration Theory to consider how the 
university landscape is affecting its student population. However, both lenses would be beneficial to use 
for future study of  how the campus environment affects students.
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Mentally restorative experiences within the environment can seem very subjective. Researchers have been 
attempting to develop a way to measure how restorative an environment is or is not based on different 
elements within the environment. The following studies and methods show examples of  researchers' 
attempts to measure how restorative an environment is based on different criteria. A summary of  each 
study will be explained. In the methods section, further discussion of  these studies will be given in order 
to explain how the scale for this study was created.
Perceived Restorativeness Scale (PRS)
The Perceived Restorativeness Scale, developed by Terry Hartig and associates, aims at being an 
instrument to measure "qualities of  restorative person-environment transactions."1 The PRS uses 
Attention Restoration Theory for its theoretical basis. The results of  a study to further develop the 
PRS pointed to "the suitability of  a 4-factor model that is consistent with attention restoration theory."1 
The PRS develops variables that are to be measured under the four characteristics put forth in ART: 
Being Away, Extent, Fascination, and Compatibility. The PRS is a survey containing 26 items designed 
to tap into the four ART factors of  the natural environment(s) being studied. Responses to these items 
were made using a 7-point scale to "indicate the extent to which the given statement described [the 
individual's] experience in the given setting (0=Not at all; 6=Completely)."1  The full survey can be 
found in the Appendix.
Components of Small Urban Parks 
In another study which Hartig helped develop, the components of  small urban parks were measured 
to consider whether they predicted the possibility of  creating a restorative experience. This study 
"assessed the extent to which hardscape, grass, lower ground vegetation, flowering plants, bushes, trees, 
water, and size [of  space] predicted the judged possibility for restoration in small urban green spaces."2  
They used photos of  small urban parks that were "quantified in terms of  the different objective park 
components" as well as the four components of  ART. Using an overlaying grid on a photo of  each park, 
the researchers quantified the park components. They then had park attendees rate the photos for each  
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of  the ART components using elements of  the RPS. They found that the park components most likely 
to predict restorative experiences were size of  the park and presence of  grass, bushes, and trees. "These 
findings are in line with the claim that the greener or more 'natural' the outdoor environment, the better 
it is likely to be for restoration."3
Landscape Elements' Effect on Restorative Potential 
Deng et al. studied whether "three landscape [areas], six landscape elements, and various landscape 
components of  a traditional urban park" had a restorative effect on participants.4  The three landscape 
areas were a mountain area, a lake area, and a lawn area. The landscape elements were plants, water 
features, topography, landscape constructions, roads and pavements, and garden facilities. A ranking 
of  these elements against their components can be found in the Appendix. The study sent participants 
into these landscapes with instruments measuring blood pressure, brain activity, and mood states. Of  
the landscape types, they found that the mountain landscape was most restorative. Of  the landscape 
elements, water was the highest ranked.
Perceived Sensory Dimensions (PSD) 
Grahn and Sigsdotter are landscape architects who categorized the sensory experiences in the 
environment and identified eight different perceived sensory dimensions which can be used to describe 
the features of  different landscape environments from pocket city parks to larger regional green 
areas.5, 6, 7, 8  
The eight dimensions are the following: 
1. Nature. "This factor can be interpreted as comprising an experience of  the inherent force and power 
of  nature, its dynamic and intrinsic vitality. The experience includes a feeling of  being in nature on 
its own conditions, which can be manifested among visitors in relaxing outdoor activities, such as 
lighting a fire. This relaxing environment makes the visitor feel safe."5 
2. Culture—"This factor is interpreted as containing an essence of  human culture. This can be 
explained in terms of  people's need to understand the surrounding environment in terms of  nature 
or culture."5
3. Prospect—"This factor can be summarized as having a context of  open and plane areas with vistas 
over the surroundings. People instinctively prefer environments that promote survival. Having visual 
control over the environment allows us to detect dangers."5
3. Nordh et al., 2009
4. Deng et al., 2020
5. Grahn & 
Stigsdotter, 2010
6. U. Stigsdotter et 
al., 2020
7. U. K. Stigsdotter 
et al., 2017
8. Stoltz & Grahn, 
2021
34
4. Social. "This is an environment that is equipped for social activities."5 
5. Space. "This factor is understood as a green environment, experienced as spacious and free and 
having a certain amount of  connectedness, which means having a sense of  belonging to a larger 
whole."5 This dimension can be compared to the ART requirement of  Extent.
6. Rich in species. This factor "comprises variables demonstrating the importance of  finding a wide range 
of  expressions of  life: many birds, butterflies, flowers, etc."5 This dimension can be compared to the 
ART requirement of  Fascination. 
7. Refuge. "A shelter or asylum, describing a place, enclosed by bushes and higher vegetation, where 
people can feel safe, play or simply watch other people being active."5
8. Serene. "This factor is about being in an undisturbed, silent, and calm environment, which can be 
interpreted as an environment for retreat—virtually a holy and safe place. Quietness was one of  the 
primary dimensions motivating people to visit green spaces."5
Grahn and Stigsdotter interviewed participants to discover their preferred dimension. Their results 
showed that Serene was the most preferred, followed by Space and Nature. "Rich in species and Refuge 
were found in the middle, while Culture, Prospect, and Social were the least preferred."5
They then performed the same interview process with people who reported feeling stressed. For this 
group of  people, Refuge, Nature, and Serene were most preferred and Culture and Social were not 
preferred. Individuals reporting high levels of  stress preferred the Refuge and Nature dimensions. For 
these people, the "social dimensions could be interpreted as adding to the total stress burden."5
Self-Rated Naturalness Scale (SRNS)
In a study by Liu et al.,9 two questionnaires were developed and then administered to university students 
attending multiple universities in China. The first questionnaire aimed at testing the developed SRNS, 
while the second "explored the relationships among perceived naturalness of  greenness, self-rated  
restoration and health."  
The SRNS considered natural elements, lines, patterns, plants, animals, winding roads, undulating terrain, 
water, and the presence of  natural sounds (e.g., bird and frog sounds). Thirteen indicators were rated 
from 1 to 7 by participants from "fully strongly disagree" (1) to "fully strongly agree" (7). 
The results suggested that "universities' perceived naturalness contributed positively to students' self-
rated restoration and health."
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Preference
While measuring the likelihood of  restorative experiences within different environments, it is important 
to note that a user's preference for any given landscape is often closely related to the likelihood that that 
space is restorative. Nordh et al.1 noted in a study considering elements that contribute to restorativeness 
in small urban parks that "preference and restoration likelihood correlated strongly. This correlation, 
calculated over a substantial number of  parks with mean ratings from independent groups of  observers, 
indicates that, for small urban parks, expressions of  preference may serve well as markers of  restorative 
quality." Lindal and Hartig2 performed a similar study in which they showed participants images that 
were then rated for the likelihood for restorative experiences. They reported that their study replicated 
"previous findings,3, 4, 5 showing a strong relationship between preference and restoration likelihood 
ratings." 
With that lens, the following nine elements were researched in this study to better understand their 
relationship to the restorative potential. In this review, "preference" and "restorative experience" are used 
interchangeably. 
Enclosure
Enclosure is the only element considered that is not physically visible. This element considers how 
open or closed any given space is. A park containing bushes and trees is likely to offer some enclosure6 
"because the vegetation creates walls around the park 'room'. Enclosure might physically as well as 
psychologically create the opportunity to get away from demands on the directed attention capacity. The 
amount of  enclosure, in terms of  both size and the density of  the green walls, may affect the restorative 
experience."7 Researchers are further exploring how enclosure affects the restorative experience.
Another aspect of  enclosure is the topography of  the site. "Topography changes provide conditions for 
an optimal balance between openness and enclosure, and create a sense of  privacy and encirclement that 
is positive for meditating alone."8
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Examining enclosure through the lens of  perceived sensory dimensions, the factor of  Refuge claims that 
"it is important to feel safe. This factor is interpreted as a shelter or asylum, describing a place, enclosed 
by bushes and higher vegetation, where people can feel safe, play, or simply watch other people being 
active."9 The factor of  Serene can also be tied to enclosure in that a serene environment is one where an 
individual is in an undisturbed space. This environment is silent and calm, without too many people;  a 
serene environment includes neither noise nor litter. This indicates a retreat, a haven, almost a holy place 
where an individual feels safe.9   A sense of  enclosure can potentially aid in these areas.
Trees
Trees within a landscape have a significant impact on those experiencing the environment. The second 
highest ranked benefit of  trees in urban settings is that they help people feel calmer.10 It was also found 
that "trees may be the strongest single factor influencing preference when compared to other natural 
elements such as hedges, flowers, grass, and soil."11
The influence trees have on individuals in relation to restoring their directed attention has been studied 
with results agreeing that trees play an important role in aiding mental restoration. Considering how 
preference is closely related to restoration, studies have found that streetscapes with trees are generally 
more preferred than streetscapes without trees.12, 13, 14, 15 Lindal and Hartig16 reported that due to the 
"large body of  evidence concerning the positive relationship between naturalness and both perceived 
restorativeness and preferences, more apparent greenery could be expected to positively affect 
evaluations of  streetscapes.
In a study by Deng et al.,16 "most participants revealed that their poor perceived restorativeness [at the 
lake] was closely related to a lack of  shady areas for people to gather and rest." As trees provide shade, 
their absence is noted in the absence of  shade. In a study by Lindal and Hartig17 they noted that "a larger 
number of  trees .  .  . positively affected judgments of  restoration likelihood." Additionally, in a study 
by Kuper,18 it was found that respondents who were asked to view models of  different environments 
depicting immature, junior, and mature trees, reported they perceived the immature tree to have "the 
least potential to restore one's ability to pay attention while views containing junior size and mature 
trees each had increasingly more potential to restore one's ability to pay attention. As mean tree height 
increased from 7.15 m to 12.48 m, in conjunction with increasing groundcover plant heights, RP ratings 
increased."
The type of  tree also seems to impact how people perceive their environment as deciduous trees are 
generally preferred over coniferous trees.19 
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Suggestions by Kuper20 for designing an environment that aids in restoration include that "landscape 
designers .  .  . may more reliably predict the potential of  a landscape to restore viewers' attention by 
measuring (or specifying) tree height. Moreover, forests that contain increasingly taller (and likely older) 
trees may have the greatest potential for Attention Restoration, and may deserve the greatest efforts of  
preservation."20
Rows of trees
The alignment of  how trees are planted may also have an effect on how restorative an environment is. 
In a study by Lindal & Hartig,21 they point out that "people may appreciate the greater symmetry they 
would obtain with trees aligned along both sides of  a street. Enquist and Arak22 claim that symmetrical 
patterns hold an almost universal appeal for humans. In line with this claim, Weber et al.23 assert 
that preference ratings can be increased if  vegetation along streetscapes is symmetrical, with similar 
height and type along both sides."21 Given the similarities between a university campus and an urban 
streetscapes, it is likely the same could be true within a university setting.
Grass and Plants
Within the literature, there are conflicting thoughts regarding how much grass, flowers, and other 
landscape plants contribute to or detract from a restorative environment. This may be because the 
element of  grass itself  can be applied so many different ways with many different uses in any given 
environment. Some studies found that grass areas were not restorative while others claim it increased the 
possibility of  having a restorative experience in those environments.
In a study by Deng et al.,24 three types of  landscapes were analyzed for restorative potential: a mountain 
area, a lawn area, and a lake area. In this study, "participants did not consider the lawn area to be an 
optimal place to have restorative experiences, and they mainly associated it with being active due to the 
large well-kept lawn."  Todorova et al.25 found that streets with grass plots were more preferred than 
streets without grass plots. Nordh26 noted that "all environmental components (grass, lower ground 
vegetation, bushes, trees, water, size, fascination) except for flowering plants were strongly associated 
with restoration likelihood." However, Todorova et al.27 found that flowers were more preferred as 
elements for street-side plots than were bare soil, grass, or hedges, and streets with flowers were rated 
as relatively restful. Wolf28 said that preference was highest for plantings with bright, low flowers orderly 
arranged in the space beneath the trees. In their study, Lindal & Hartig29 mention that the "presence of  
flower beds beside buildings positively affected judgments of  restoration likelihood." 
With respect to the perceived sensory dimensions, the factor of  "Prospect" can related to open fields of  
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grass. This dimension requires wide open spaces where an individual can see an open expanse of  land in 
front of  them. Large grassy fields would fit very well into the prospect category.
Relating this to the Kaplan's ART30, one of  the four elements is "Being Away", which, in a study by 
Nordh31 was found to be strongly influenced by grass, bushes, trees, and size [of  space]."
In a study by Kuper32, the effect of  different arrangements of  plants on restorative potential was 
measured. He tested responses to clustered, scattershot, and formal groupings of  plants and said that 
"respondents may have perceived the clustered plant arrangements to have the least potential to restore 
one's ability to pay attention. Scattershot and formal arrangements had greater potential, in comparison 
to clustered views, yet were about equal to one another." 
Kuper explains that symmetrical arrangements (i.e. the formal plantings) may have received higher 
restoration ratings because "respondents may have found it easier to understand the arrangements 
of  trees and extent of  each groundcover bed. In contrast, clustered views contained an asymmetrical 
arrangement of  plants that offered little indication of  continuing outside the [image they were viewing], 
and groundcover beds beneath the trees that may have been difficult to visibly delineate."32  This speaks 
to the readability of  the landscape for those experiencing it. If  a landscape is more orderly, it will likely 
be easier to understand. 
However, if  flowers were present within these planting arrangements and were coupled with a greater 
number of  distinct tree species, there was a strong, negative effect on RP ratings between scattered 
and clustered plant arrangements." Kuper goes on to say that "clustered plant arrangements like those 
depicted in our stimuli may increasingly and adversely affect RP ratings."32
Water
There is a high association of  preference and restorative value with the presence of  water.33 In studies 
by Deng et al.34 and Nordh et al.,35 "water was most predictive for restoration followed by topography 
(enclosure), and plants."  Further, Real et al.36 found that it was "highly likely that water positively 
contributes to perceived naturalness." 
In a study where students rated indoor settings based on the view of  the outside or nature murals on the 
walls, it was shown that "settings with nature murals without water [were rated] between moderate and 
high, and settings with nature murals with water [were rated] high in restorative potential. Students also 
rated settings with murals of  waterfalls or panoramic ocean views more restorative than settings with 
murals that lacked water."37
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Within the four elements of  the Kaplan's ART, fascination is influenced strongly by water38  as water is 
an element that can pull one's attention away from present cares and concerns.
Sidewalks/Roads/Parking Lots
These three elements were combined in this section due to the finding that there is not much research 
showing how sidewalks, parking lots, and roads impact the restorativeness of  an environment. However, 
considering the visual quality of  a space, most landscape constructions, garden facilities, roads, and 
pavements were found to have negative impacts. A study showing this used a scaling of  different 
landscape elements on a scale of  0 to 3. A total of  160 images were scored with final results showing 
that the visual quality decreased with increasing man-made elements such as roads.39  Parking lots would 
fall into this category of  man-made elements, and would therefore also have a negative impact.
Looking through the lens of  perceived sensory dimensions, "green space that is experienced should be 
spacious and free. These spaces must have a certain quality of  connectedness, so one is not disturbed 
by too many roads and paths."40  This points to a negative impact of  sidewalks and roads within an 
environment intended to be mentally restorative. 
Art and Benches
Art and benches within an environment offer individuals places to sit and rest while reflecting on their 
world around them. There are "significant positive effects of  culture-related components (e.g., corridors, 
poetry walls, pavilions) and art-related components (e.g., decorative openwork windows, landscape 
statues) as a means of  stimulating reflection on perceived restorativeness."41
Using the perceived sensory dimensions, culture is an important factor that helps individuals feel 
connected. Elements that could fit under the culture factor are human artifacts such as fountains and 
statues. 
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This chapter highlights three healthcare settings and four university settings that 
provide a healing and/or restorative environment based on the research discussed 
previously. Healthcare settings are considered in this study because these spaces 
are the most common use of  healing spaces in our culture. Some universities have 
begun using this method as well, which is why four are highlighted here.
Each case study will provide a visual to show how the space looks, its purpose in 
being designed and built, and how it uses elements from the theories presented to 
create a space of  healing for those for whom it is intended. 
There are also five other healthcare settings that are shown which are not discussed 
in depth, but which are provided for further understanding of  what the kinds of  




Case Studies in Healthcare
The Gardens at Marianjoy
Marianjoy Rehabilitation Hospital
Wheaton, Illinois
Designed by multiple firms
Key Takeaways
1. The facility has five 
therapeutic gardens used 
to facilitate healing as well 
as 60 acres of wooded 
grounds.
2. The facility was designed 
to allow maximum visual 
access to the gardens and 
grounds.
3. The gardens are interactive 
and easily accessible.
4. They play a central role in 
the values upon which this 
facility is built.
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The Marianjoy Rehab Hospital uses 60 acres of  wooded grounds and several 
therapeutic gardens to aid in their holistic approach to caring for their patients. 
Gardens on the campus include a rain garden, enabling garden, rose garden, 
sensory garden, and a labyrinth garden.1
"The gardens give our patients hope for the future. When patients get a break 
out of  their hospital rooms, they drink in the beauty of  the nature that surrounds 
them. The gardens give them light and life, and it’s so good for them." —Rev. Dr. 
Patricia A. Roberts2
The gardens offer a great deal of  interaction at differing levels for patients with 
different needs. This provides patients with a sense of  control as noted by Ulrich 
in his Stress Reduction Theory. There are many walking paths throughout all the 
gardens, which, along with the labyrinth garden, promote a "holistic approach to 
care that considers mental, physical, and spiritual needs."2
The landscaping was carefully considered with respect to the healing effects of  
nature. Within the hospital, the gardens can be seen, so that even the interior 
feels bright, open, and inviting. Patient rooms have "floor to ceiling windows that 
provide views of  the surrounding prairie, woods, and gardens."2
Roberts, director of  spiritual care and education at Marianjoy said, "The entire 
Marianjoy campus is considered to be a sanctuary of  healing. Our philosophy is 
that although life may be altered by a disability, life need not stop for a disability."2
In the Enabling Garden, unique planters "accommodate individuals using 
wheelchairs so they may plant flowers and pull weeds, and a flower wall is 
positioned for patients who are regaining strength to practice reaching."2  These are 
examples of  spaces designed to help people feel a sense of  control and safety— 
elements required for healing spaces, as theorized by Ulrich.3
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With regards to the Kaplans' ART4, a sense of  being away is experienced, as there 
are many different settings that can take patients away from the hospital setting. 
A sense of  extent is seen as these spaces are immersive and easily accessible. 
Compatibility is experienced as patients visit areas that are designed to their 
individual disability and struggles. The environment does not put undue stress on 
such pateints. With all the textures and ways to engage with the environment, there 
is a high degree of  "soft" fascinations found here.
Considering Ulrich's SRT5, these patients have low control of  their environment 
for a high percentage of  their stay. The ability to go outside and move somewhat 
freely can provide a sense of  control they would not have otherwise. Being in these 
spaces with others who are experiencing similar struggles can offer an element of  
social support while encouraging physical movement and exercise. These patients 
are more likely to walk a little farther to engage with something they see in their 
environment, thus incorporating a little more movement into their schedule. 
These elements provide positive and natural distractions that can potentially take a 
patient's mind off  their current situation for a moment. 





Designed by Halvorson Design
Key Takeaways
1. A 6,300-square-foot rooftop 
garden was built on the 
8th floor of the facility for 
cancer patients, their family, 
and staff to visit.
2. Glass walls provide safety 
while offering impeccable 
views of the surrounding 
area.
3. The design of the area 
encourages control of one's 
own environment and offers 
privacy.
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"Designed to provide a calm sanctuary of  respite and relaxation for patients 
undergoing cancer treatment and their families, it certainly achieves that. While I 
was visiting, I noticed families meeting together, sitting in the garden, individuals 
spending a moment sitting in chairs with views out over the city and the Charles 
River, and also a mum with her young child who enjoyed playing around the water 
feature with that sense of  child-like discovery and adventure. The entrance to 
the garden is via a passageway that then opens onto a beautiful glassed room that 
overlooks the garden. I wasn’t sure whether it was my excitement about finally 
visiting this garden, but the sense of  reveal that I experienced as I walked into 
that room was amazing. The views, the greenery and the connection with a natural 
space within a clinical hospital setting was sensational. Quite calming, peaceful, and 
enriching."6
In a case study comparing four Massachusetts hospital gardens,4 it was found that 
the Ulfelder Healing Garden offered good visual access, as it is located on the 8th 
floor of  the hospital and includes glass walls that enclose the edge of  the space. 
As visitors approach the entrance, a bowl of  small stones greets them. The 
case study says that these stones "are 'wishing' or 'hope' stones that people are 
encouraged to take for themselves."7
Within the gathering spaces, chairs can be moved, thereby creating a sense of  
control for those visiting in order to get away from the hospital setting. It is not 
accessible to anyone except cancer patients, so there is a sense of  privacy provided. 
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The visual access provided from this roof  top garden allows visitors to experience  
two of  the Kaplans' four elements: a sense of  being away and a sense of  extent.8  
The restfulness of  being able to sit and stay provides compatibility with the 
environment as well. There are no external pressures to engage with the space 
and therefore, patients visit on their own terms. Fascination seems like it could be 
lacking as compared to the Marianjoy Gardens, considering there are not as many 
stimuli. However, there is still ample to view, providing mental space for the mind 
to wander. 
The stones at the entrance could be considered a type of  social support, as outlined 
by Ulrich.9  There are also areas scattered throughout the garden that encourage 
gathering in small, intimate groups. This speaks again to the social support needed 
in a healing space. Providing chairs that can be moved around gives a sense of  
control to those visiting the space. Getting to the garden would require patients to 
physically move, and so doing would help them get up and around. The views and 
design provide positive natural distractions for those visiting. 
Built Healing Spaces: Case Studies in Healthcare
48
Schneider Healing Garden
University Hospitals Cleveland Medical Center
Cleveland, Ohio
Designed by Virginia Burt Design
Key Takeaways
1. This garden is designed to 
give a space to people who 
are dealing with disruptions 
in their lives that make the 
present confusing and the 
future uncertain. 
2. This garden helps visitors 
feel "washed clean of the 
day" and able to end the day 
feeling full again.
3. We must create spaces 
that intentionally put people 
first, that are immersive in 
nature, and that uplift.
4. Outdoor spaces need to 
connect with the human 
experience on a basic, yet 
deep level.
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This garden was designed to "provide a physical space that supports people who 
are dealing with disruptions in their lives that make the present confusing and 
the future uncertain."10 This is a transitional space "located at the threshold that 
separates [the hospital] from the vibrant city at the door," and was inspired by the 
following poem: 
Halfway up the stairs
Isn’t up,
And isn’t down.
It isn’t in the nursery,
It isn’t in the town.
In an interview with Virginia Burt,8 the designer of  this space, she reiterated a story 
about an experience she had there. As she sat in the garden, a man walked through 
unexpectedly, appearing from nowhere. It turns out he was a physicist who ran the 
bottom floor level of  a radiation lab in a cancer care center.
He would leave work through the garden every day and told her, "You have no idea 
how many lives you have touched. I walk out through this garden, and I will say to 
you, every time, that it enables me to feel washed clean of  my day so that I can go 
home full to my family."8 
Virginia Burt followed that up by saying that "people are touched deeply when 
we have an intent to create spaces and places that put human beings first that are 
immersive in nature, and that uplift."8
A description of  the garden notes the following: "After passing through the 
twisting, fantastical gates that lead into the space, one finds that the garden is 
centered around a large, intricate labyrinth, inlaid in the ground. Surrounding that, 
around the perimeter of  the circular garden, are a series of  Zen sculptures. Most 
of  them represent one of  the elements: Earth, Water, Wind, or Fire."12 
All sorts of  funny thoughts
Run around my head: it really isn’t
Anywhere!
It’s somewhere else instead!
–A.A. Milne (1924)11
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The vision and thought put into this garden is felt as visitors experience the space. 
The fact of  its existence speaks to the need for social support, as pointed out by 
Roger Ulrich.13 The inclusion of  a labyrinth encourages physical movement and 
reflection, while the theme and accents throughout the space provide positive 
natural distractions. 
Through the lens of  the Kaplans' ART,14 this garden is "somewhere else," as 
referenced in A. A. Milne's poem. That "somewhere else" speaks to the need 
for visitors to feel a sense of  being away, as well as a sense of  extent. "Soft" 
fascinations are ample, as individuals can walk through and allow their mind to 
explore streams of  thought without effort, as encouraged by the design. 
Visitors to the area are likely arriving in distress or confusion about their lives, 
as noted earlier, and therefore, they are searching for a reprieve. This garden is 
designed specifically to that end, thus aligning with the Kaplan's15 element of  
compatibility within a restorative environment. 
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Snapshots of Contemporary 
Healthcare Healing Spaces 
Leichtag Family Healing Garden 
Children’s Hospital and Health Center
San Diego, California
"The Leichtag Family Healing Garden 
at Children’s Hospital and Health 
Center, San Diego was planned and 
built as a healing environment space 
for patients, families, and staff. A 
Post-Occupancy Evaluation (POE) 
was conducted to determine whether 
the garden was meeting the goals of  
reducing stress, restoring hope and 
energy, and increasing consumer 
satisfaction. Results from behavioral 
observations, surveys, and interviews 
indicated a number of  benefits of  the 
garden. The garden was perceived as a 
place of  restoration and healing, and 
use was accompanied by increased 
consumer satisfaction"16
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Oregon Burn Center Garden
Oregon Burn Center
Portland, Oregon
"At Legacy, we believe that nature in 
people’s daily lives helps reduce stress, 
renews the spirit, connects people 
to each other, and increases physical 
activity, all for health and well-being,"17
Open only to patients of  the center, 
the Healing Garden provides sensory 
experience and a lift to patients’ spirits 
in an environment separate from the 
clinical hospital. There are flowers, sage, 
blueberries, and strawberries. Patients 
can be wheeled out in their beds to 
breathe fresh air and take their physical 
therapy outside. One corner of  the 
garden is intended for children. There, a 
plaque with the motto "Live Life to the 
Fullest" sits in memory of  an apprentice 
lineman native to the area.18 




Salt Lake City, Utah
"Nature helps people heal," said the 
father of  Dash, a patient at Primary 
Children’s Hospital. "It makes you 
feel like you’re in a different place, in a 
different atmosphere." With his oxygen 
tank, Dash helped cut the ribbon 
for the opening of  this garden at the 
entrance of  the hospital. The garden 
park features more than 1,000 new 
plants and trees, as well as a fountain 
that mimics a running stream and 
shallow pond. 
"This is a place where staff  members, 
families, and patients come to reconnect 
with nature. This is a place where 
people can come and find respite and 
refuge in their own personal storm."19
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"The sights and sounds of  our garden 
can reduce anxiety and stress and have 
a restorative effect on the physical and 
mental health of  our patients."20 
"This innovative seventh floor rooftop 
healing garden provides an outdoor 
place for relaxation, contemplation 
or intimate conversation. Patients can 
meet with family members or health 
care professionals at one of  the seating 
areas, or visit the garden alone. The 
resultant garden design was governed 
more by the needs and desires of  
cancer patients who favored images of  
nature, reminiscent of  patients’ own 
backyards."21
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Anne’s Garden
Northeast Georgia Medical Center
Gainesville, Georgia
The garden was designed to be a place 
of  peace, relaxation and reflection for 
patients, visitors and personnel alike. 
The medical center staff  enjoys the 
outdoor diversion, as they often stop to 
relax and recharge throughout the day.22
The 11,700-square-foot garden 
landscape design is an ellipse, with a 
14-foot-diameter fountain at its center. 
Paths radiate out from the fountain and 
are connected by an outer loop.22
Looking down on the garden from the 
North Tower, one can see the elliptical 
pattern that emerges with the repetition 
of  garden design in the planting beds as 
well as pathways and color patterns that 
result from repetition of  certain colors 
and plants.23
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Case Studies on University 
Campuses
Garden of Reflection and Remembrance
University of Maryland
College Park, Maryland
Designed by TFK Foundation and UMD students/professors
Key Takeaways
1. This is a space for students 
on campus to intentionally 
sit and reflect.
2. Waterproof journals were 
initially available in the 
benches, inviting anyone to 
record their thoughts while 
visiting the garden.
3. This space has an 
inspirational theme of 
honoring the difficult 
moments but not letting 
those moments overwhelm 
life.
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The genesis of  the need for this garden came after the campus was "rocked by 
several major events [in 2001] including September 11th and a tornado that came 
through the campus, killing two students."27 The campus community asked why, 
a question that has reverberated through the campus many times since. The 
university wanted their community to have a place where they could seek solace 
and quiet reflection in order to cope with tragedies.24
This garden, dedicated in 2011, has many unique elements woven into it: heritage 
trees and shaded benches, an entry portal that takes visitors into a room with a 
reflection pool, and a primary pathway leading to a labyrinth inlaid in the ground 
and created using stone and fragrant thyme. There are also water elements found in 
gathering spots.24 
Meandering paths lead to densely planted gardens with benches featuring all-
weather journals, allowing visitors to reflect and write their thoughts. These 
journals sit on shelves under two benches. Visitors have filled the pages with "quick 
notes, long reveries, hopes, dreams, and sorrows." These journals have illustrated 
quite poignantly how transformative a space this has become.25, 26
One entry notes, "A friend of  mine showed me this place, it's almost out of  a 
fairytale. Here I can talk about my insomnia, how I'm trying not to relapse; here it's 
safe. I don't have to live up to expectations, I don't have to worry about grades that 
are supposed to judge and measure me. I don't have to think about how much I've 
been mistreated. Here I can sit and relax without having to worry about everything 
painful."27
Students with access to spaces where they can express themselves and be heard 
would likely feel more encouraged by their community to continue forward and do 
hard things. This space not only helps students with their individual situations, but 
it strengthens the community at the same time.
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This garden offers a deep sense of  social support as students are able to write in 
journals and see how others are handling life. The interactions found here are life-
changing at times. The space also encourages connection as it is open and inviting 
to all. The setting provides ample natural distractions in the area and its set-apart 
location allows students to enjoy physical exercise when traveling to the garden. 
These elements all align with Ulrich's28 theory. 
Visitors to this garden can feel set apart from their worries, giving them a sense of  
being away. The sense of  extent can be felt with reference to the journals, which 
can allow someone to feel totally immersed in their environment. Students come 
here to find a place of  reflection and reprieve, which is what they find. This speaks 
to alignment with Kaplan's29 element of  compatibility. 
Lastly, the Kaplan's29 theory requires "soft" fascinations to be present in the 
environment. The outside setting allows students to watch clouds go by or listen to 
birds in the trees as they consider the thoughts they have brought with them to the 
garden. 
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Remembrance Garden at SCSU
Southern Connecticut State University
New Haven, Connecticut
Designed by Julie Moir Messervy Design
Key Takeaways
1. This space was designed 
and built in response to 
student experience.
2. There is deep meaning 
associated with the design.
3. It provides an area to sit 
and reflect on life and the 
value of others.
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Julie Moir Messervy Design Studio designed the Inspiration Garden for Shore 
Country Day School in Beverly, Massachusetts to honor the memory of  several 
young graduates who passed away. This quarter-acre garden is a contemplative 
setting in the middle of  a busy campus.
Inspired by the school's mascot, the garden was designed as a miniature beaver 
meadow, complete with a beaver waterway, dam, lodge, tunnel, and wet meadow 
plantings. A concrete path mimics a swirling river, and "gnawed" stumps suggest 
beavers have been working. The beaver lodge serves as a gathering space, outdoor 
classroom, and contemplative seating area. A stone basin at the center of  the lodge 
reflects the changing sky and celebrates the lives of  those it honors.36 
The designers worked with fifth-, eighth-, and ninth-grade students who attended 
the school to envision what the word inspiration meant to them. These discussions 
revealed that students considered the beaver to be very inspirational, due to its 
hard-working nature. The plan that was adopted focused on allowing students to 
"gather along the outside edge of  the garden and to get away by sitting around the 
maple tree and under the hut-like structure in the quietest corner of  the garden."36
These elements speak to the Kaplan's37 noting a need for a sense of  being away 
and a sense of  extent. The many elements that can capture a visitor's attention 
would fall under the category of  fascination. Creating spaces for gathering allows a 
sense of  social support to be felt while using this space, and the maple tree, the wet 
plantings, and main elements of  the site provide meaningful natural distraction.
Research Support
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The Remembrance Garden at Southern Connecticut State University features an 
abstract wooden sculpture set in naturally arranged drifts of  soothing and fragrant 
plants. Set within the SCSU Reflection Garden, this garden will form part of  a 
larger social justice garden in an underused area of  the campus.30
This garden was conceived, designed and manifested in honor of  the lives of  
four alumnae of  SCSU, all educators, whose lives were taken by gun violence in 
the elementary school shooting at Sandy Hook Elementary School in Newtown, 
CT in 2012. In the process of  implementing this garden, the shooting at Marjory 
Stoneman Douglas High School in Parkland, Florida took place on February 14, 
2018.31
"We wanted [the garden] to stand for . . . the hope that we could solve this problem 
of  violence that is plaguing our nation. . . . [When] the idea of  reflection was 
introduced—we thought, ‘we need a reflection garden.’ [W]e need to have people 
think more about the problems in our nation and to go beyond that to think about 
their solutions. And that was the connection to social justice."—William Faraclas, 
Professor of  Public Health  & Co-Chair of  the Reflection Garden Council32
With the purpose of  this garden to honor victims and create a space for reflection, 
Ulrich's33 requirement for social support is fulfilled. There is also a sense of  
control, as the arden is open to whomever wants to visit it. The Kaplans' four 
elements are also fulfilled, as it is a place for reflection, the views offer extent, there 
are elements that provide fascination, and the purpose and accessibility of  the 
place align with what visitors would likely do there. That creates a good sense of  
compatibility within the garden. 
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This space is small but provides ample opportunity to have a restorative experience. 
The circular form provides a focus for the elements beyond it, which can feed into 
how soft fascinations help restore attention. Allowing students to sit in a place that 
helps them focus on elements that don't require forced focus aligns with ART.34
A sense of  extent may be more difficult to achieve when compared to a sense 
of  being away because it is so close to other activities that are happening. Extent 
allows the visitor to feel completely immersed in their experience. It could be easy 
to get distracted while in this space. However, one's mind might also drift as they 
visit, which would tie into feeling a sense of  being away. 
This area is not very private, so a sense of  control may be lacking from Ulrich's35 
SRT. However, because it is not very private it may encourage more social support 
as individuals come and go in close proximity to each other. The theme of  
honoring past students is itself  a type of  social support, and it therefore strongly 
corresponding to Ulrich's theory.35
Built Healing Spaces: Case Studies on University Campuses
64
Inspiration Garden
Shore Country Day School
Beverly, Massachusetts
Designed by Julie Moir Messervy Design 
Key Takeaways
1. This space was designed 
in response to a difficult 
situation for students to 
deal with.
2. A student-involved design 
process was used.
3. Meaning was connected to 
the identity of the school.
4. Unique elements were 
included in the design to 
promote a sense of place.
5. As a multi-use space, 
this garden promotes 
educational, individual, and 
group use.
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This area provides a type of  shelter that can offer a sense of  privacy and 
encourage feeling in control of  the environment. The meandering paths draw 
individuals forward to experience the garden, which in turn provides them with 
physical movement. The variety of  elements and whimsical sense about the place 
encourages positive and natural distractions for those visiting. All these elements 
align with Ulrich's SRT.38
The Kaplans' theory39 is also supported by this space, as its otherworldly feel 
can captivate visitors and help them experience a sense of  being away from their 
present concerns and worries. The structures and large trees can add to feeling a 
sense of  extent as it would be easy to become immersed in the garden. The "soft" 
fascinations may be less apparent as it is located next to buildings and wildlife 
would be less likely to visit. Feeling the wind would also be less likely because of  
its location. However, taking in all the textures would fall into the category of  
fascination. 
Lastly, this space may be less compatible than others simply because of  the 
materials used along with inclement weather during outdoor class sessions.





Designed by a variety of  professionals
Key Takeaways
1. The entire campus is 
considered a garden.
2. All space is intentionally 
designed, including small, 
forgotten spaces.
3. Textures create winter 
interest all around campus.
4. The amphitheater area is 
used as a garden space.
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Swarthmore College boasts over 400 acres of  beautiful landscape. The college 
has ample gardens and natural areas named and well-known throughout campus, 
including a bio-stream, a rose garden, a metasequoia allee, a pollinator garden, a 
fragrance garden, and a winter garden. Many of  these gardens, among others, have 
been developed in small, insignificant areas of  campus. Using park strips and land 
pockets in between buildings can provide ideal and unique areas that promote 
mentally restorative experiences. Another lesson from Swarthmore College is that 
campus can still be restorative in the winter. Using plant textures and hardscapes to 
create a rich aesthetic, restorative environments can still be found while walking to 
and from classes.40 
On the front page of  the Scott Arboretum website, the following phrase is found: 
"garden of  ideas—to sustain the body, enchant the eye, and soothe the spirit."  The 
arboretum has so many places that one can go to be by themselves or to gather 
with others. One example of  a gather place is the amphitheater, which is used for 
summer concerts, as well as for graduation events.40
The depth and richness found here certainly fulfills the needs for natural 
distraction and environmental fascination. Opportunities for physical movement 
are ample, and the engagement of  the community in the spaces provides a richness 
of  social support. Walking through these spaces gives the mind time to wander, 
which invites a psychological sense of  being away. Feeling the expanse around 
oneself  would certainly provide a sense of  extent.40 
The lushness of  this area is therefore not only in plantings, but in all aspects of  
what a healing or restorative environment should be. These spaces can transform 
into whatever a visitor needs them to be.
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These powerful spaces all align with SRT41 and ART42 in multiple ways. Providing 
intriguing backdrops to a student's education can give intermittent opportunities 
to have their minds drift away from present concerns. The ample textures on this 
campus would encourage students to have a sense of  being away as they walk to 
and from classes. The lush deepness of  the landscape encourages an immersive 
experience that connects into a sense of  extent. The movement of  the wind and 
the complex textures provide moments of  fascination. 
Ulrich's SRT41 maintains that a space needs to provide social support, physical 
movement, positive and natural distractions, and a sense of  control. All these areas 
offer these elements while giving students a place to gather in nature. The beautiful 
areas call out to them to walk a little farther to see what's beyond a bend, thereby 
encouraing physical movement. Because students have so many different places to 
choose from, they can make intentional choices about their time, leading to a sense 
of  control.
Built Healing Spaces: Case Studies on University Campuses
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This chapter describes the process of  assigning Restorative Potential Scores to 
nine elements (trees, landscape, water, benches, art, enclosure, sidewalks, roads, and 
parking lots) and then geospatially analyzing their interaction on USU campus. The 
nine elements were combined into a single map showing the sum of  all RPS from 
each layer. This created the heat map used to determine areas where the university 
could focus to improve the restorative potential of  USU campus.
A secondary analysis was completed to compare the results of  this study with a 
peer-reviewed method. Results agreed in general, with some variation attributed to 




This project develops a geospatial analysis that considers nine geospatial elements of  the USU campus. 
These elements are trees, landscape (plants and grass), sidewalks, roads, parking lots, water features, 
bench locations, art, and enclosure. The following steps create a framework for this analysis that will be 
expanded upon for each element.
For each of  the nine geospatial elements:
Step 1. Support from literature
Step 2. Developing the Restorative Potential Score (RPS)
Step 3. Gather geospatial data 
Step 4. Develop a model
Step 5. Final element raster
Combining the nine geospatial elements:
Step 6. Raster combination
Step 7. Heat map 
All elements except enclosure were shapefiles provided by the university facilities. These shapefiles were 
adjusted to reflect the most current state of  USU. Data was gathered at the end of  March, so some 
areas noted a soil may have been planted during the summer months. The data reflects these spots as 
containing only soil because for most of  the spring semester when students are on campus, these areas 
are not planted. In order to reflect the most accurate student experience, these spaces remain unplanted 
in this study. 
Calculating the Average and Normalized Ratings
The rating for each element has either one or two sub-elements that feed into its rating. When there are 
two sub-elements, the average of  both ratings is taken to give the final rating. If  each sub-element is 




a 3, the final average would be 2.75. The highest value any element can be given is a 3. Therefore the 
highest average rating is also 3. 
The normalized rating divides the average rating by the highest value found in the average rating. In this 
case, the highest average rating was 3. Therefore, the normalized rating divided all values by 3 to create a 
scale from −1 to 1 for use within the analysis. These normalized values were used in the creation of  the 
heat map. 
Figure 8 summarizes the methods for creating a heat map of  potentially restorative areas on USU 
campus. 














































Figure 10. Methods Overview
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Developing the RPS
The Restorative Potential Score (RPS) was developed using the literature discussed previously and assigns 
a value between −3 and 3 to each of  the nine elements. 
Element 1: Trees
Trees on a university campus create visual interest, provide physical comfort with shade, and offer higher 
levels of  enclosure. The rating for trees was determined by the classification of  deciduous or coniferous 
as well as how the trees were aligned: either in rows or scattered. Within the literature, deciduous trees 
were more highly favored by people when compared with coniferous trees. Therefore, deciduous trees 
were given a higher rating of  3, compared to coniferous trees, which received a rating of  2.5. Tree 
alignment within rows was also more highly favored. Therefore trees in rows were given a higher rating 
of  3, compared to scattered trees which were given a rating of  2.5. As shown in Table 4, there were four 
possible combinations given these ratings. The average of  the tree rating and the alignment rating were 
taken, for a total rating ranging between 3 and 2.5 for restorative potential from trees on a university 
campus. The normalized rating offers an easy comparison against other elements.
With these ratings determined, the consideration of  tree size was undertaken. One method to analyze 
tree size was through its age. However, this data was not readily available, nor could it be gathered within 
the time allotted. Another method would be to consider the tree canopy using lidar data. However, 
individual trees could not be accounted for with that method. Therefore, an average area of  influence 
was determined to be 50 feet in diameter. This takes into account that not all trees will be this size, 
but the restorative potential of  a tree may be felt outside of  its immediate location. Most trees are 
surrounded by accompanying trees. Therefore, a 50-foot diameter allows a grove or scattering of  trees to 
exhibit a restorative potential that is more comprehensive in the space it covers.
ElEmEnt SpEcificationS −3 to 3 ScorE normalizEd ScorE
Trees Deciduous (3), Rows (3), 50-foot buffer 3 1
Trees Coniferous (2.5), Rows (3), 50-foot buffer 2.75 0.917
Trees Deciduous (3), Scattered (2.5), 50-foot buffer 2.75 0.917
Trees Coniferous(2.5), Scattered (2.5), 50-foot buffer 2.5 0.833
Table 4. RPS for Trees
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Element 2: Enclosure
The element of  enclosure measured how much space existed around an individual within any given 
environment. In Figure 9, the left-hand image shows a higher level of  enclosure than the right-hand 
image. 
A method to measure enclosure was developed in a study by Anna Brown under the guidance of  Dr. 
Brent Chamberlain in the LAEP Department at USU1. Her process for determining enclosure is as 
follows: 
1. Lidar data was obtained for USU campus, then converted into a raster. Lidar data is an overlay grid 
that contains data about the elevations of  the land. This elevation data can provide heights of  the area 
by examining the elevation reported where there are buildings versus trees versus the ground. The 
difference between these numbers provides the heights of  the area. Using this height data, the enclosure 
was calculated under the assumption that greater changes in elevation data within a specified area denotes 
more enclosure.
2. The lidar data was overlaid with a square grid, prepping the lidar data to be analyzed within each 
individual square. 
3. Zonal statistics were then processed to populate the square grid with the mean, standard deviation, 
and sum of  the elevation data that overlaid each square. 
4. This data was then sorted into 3 quartiles using standard deviation (less than or equal to the 25th  
percentile, between the 25th and 75th percentile, and greater than or equal to the 75th percentile). 
5. A value of  1 to 3 was assigned to each square within the grid based on which quartile it was assigned 
based on the elevation data.
6. Steps 4 and 5 were then repeated using the mean value since this value gave the average height within 
Methods: Developing the RPS
Figure 11. Sense of  Enclosure
High Enclosure Low Enclosure
1. A. Brown, 2021
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that square. 
7. Using standard deviation with the average of  each square, levels of  enclosure were determined by 
multiplying the assigned values for the standard deviation and the average. This provided values from 1 
to 9 to determine sense of  enclosure. Values of  1 to 3 were defined as low enclosure, 4 to 6 as medium 
enclosure, and 7 to 9 as high enclosure. Therefore, low enclosure received an RPS of  1, medium an RPS 
of  2, and high an RPS of  3.
ElEmEnt SpEcificationS −3 to 3 ScorE normalizEd ScorE
Enclosure 1,2,3 Quartile (Low Enclosure) 1 0.333
Enclosure 4,5,6 Quartile (Medium Enclosure) 2 0.667
Enclosure 7,8,9 Quartile (High Enclosure) 3 1
Element 3: Water
Any features on campus that were intended to include water were ranked as having water present. While 
these features may be void of  water during certain times of  year, the study was completed as if  water 
were present. In Pucell's study,2 preference for water within the environment was very high. In other 
studies,2,3 water was most predictive for mental restoration. Also, it has been found that water is "highly 
likely" to "positively contribute to perceived naturalness."5 In a study by Felsten,6 students ranked natural 
Figure 13. High Standard Deviation and Low Average =  Low Enclosure Figure 12. Low Standard Deviation and Low Average = Low Enclosure
Figure 14. Low Standard Deviation and High Average = Medium Enclosure Figure 15. High Standard Deviation and High Average = High Enclosure 
2. Pucell, 2001
3. Deng et al., 2020
4. Nordh et al., 2011
5. Real et al., 2000
6. Felsten, 2009
Table 5. RPS for Enclosure
77
Methods: Developing the RPS
murals with water high in restorative potential. Because of  this, close proximity to water features on 
campus was ranked as a 3, with varying distances away from the water feature decreasing in value. This 
communicates that the closer an individual is to water, the more potentially restorative that space could 
be. 
The distance stops being scored farther than 15 feet away from a water feature because the busyness of  
a university campus may offer other distractions that keep students from focusing on the water after a 
distance of  15.
ElEmEnt SpEcificationS −3 to 3 ScorE normalizEd ScorE
Water 5-foot buffer 3 1
Water 5 to 10-foot buffer 2 0.667
Water 10 to 15-foot buffer 1 0.333
Element 4: Landscape (Grass and Planters)
This aspect of  the scaling was the most difficult considering the conflicting findings within the literature. 
Grass has been labeled as non-restorative7 while in other studies it was found to be more preferred in 
street settings than in areas that didn't include grass.8 And yet, Nordh et al. found that "all environmental 
components (grass, lower ground vegetation, bushes, trees, water, size, fascination) except flowering 
plants were strongly associated with restoration likelihood."9 With regard to flowers, however, Todorova 
et al.10 noted that flowers were more preferred as elements for street-side plots than bare soil, grass, or 
hedges. They also reported that streets with flowers were rated as relatively restful. Due to this conflict, 
planting areas were primarily assessed based on the alignment of  the plants, rather than what kinds of  
plants were there. Grass and flowers were scored in the middle of  the positive scalings with a score 
assigned of  1.5. All other plantings were scored based on whether they were in a formal, scattered, or 
clustered planting arrangement. If  there were no plantings and the landscape was left as bare dirt or 
gravel, a score of  1 was assigned. 
The planting arrangement scoring was primarily determined from a study by Kuper,11 in which the 
effects of  different arrangements of  plants on restoration likelihood was measured. He reported that 
"respondents may have perceived the clustered plant arrangements to have the least potential to restore 
one's ability to pay attention. Scattershot and formal arrangements had greater potential in comparison 
to clustered views, yet were about equal to one another."11 However, in the study, formal plantings 
received higher restorative ratings. Therefore, planting arrangements in this study were scored as formal 
with a score of  2.5, scattered with a score of  1.5, and clustered with a score of  1. None received a rating 
of  3 because plantings are not as restorative as trees.
7. Deng et al., 2020
8. Todorova et al., 
2004
9. Nordh et al., 2009
10. Todorova et al., 
2004
11. Kuper, 2017
Table 6. RPS for Water
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ElEmEnt SpEcificationS −3 to 3 ScorE normalizEd ScorE
Landscape Native 2.5 0.833
Landscape Planter, Formal 2.5 0.833
Landscape Planter, Scattered 1.5 0.5
Landscape Planter, Flowers 1.5 0.5
Landscape Grass 1.5 0.5
Landscape Planter, Clustered 1 0.333
Landscape Planter, Dirt 1 0.333
Landscape Planter, Gravel 1 0.333
Element 5: Benches
Benches provide places to sit and reflect, which is an important aspect of  restoring one's attention.12  
If  one can sit or perceive they are welcome to sit, a sense of  safety may be felt, creating a culture of  
inclusiveness. Therefore, any place on campus within 10 feet of  a bench received a score of  2.75. As 
one gets farther from a bench, it is less likely they will sit down. Therefore, space between 10 and 20 feet 
away from a bench received a score of  2.5 and a space between 20 and 30 feet away received a score of  
2. Any space farther than 30 feet away was given a score of  0 since at that point the bench would likely 
be out of  sight and therefore have no impact on the restorative potential in that area.
ElEmEnt SpEcificationS −3 to 3 ScorE normalizEd ScorE
Benches 10 feet and closer 2.75 0.917
Benches between 10 and 20 feet 2.5 0.833
Benches between 20 and 30 feet 2 0.667
Benches more than 30 feet from benches 0 0
Element 6: Art
Art provides individuals objects to look at and reflect upon. Within the Kaplan's four elements, this 
would assist with the element of  fascination. Additionally, there are "significant positive effects of  
.  .  . art-related components as a means of  stimulating reflection on perceived restorativeness."13 Art 
pieces around campus are not natural, however, and therefore were ranked a little lower than benches, 
as benches provided a place to rest while art pieces around campus do not include a functional aspect. 
Proximity to art pieces followed the same distances as proximity for benches.
12. R. Kaplan, S. 
Kaplan, 1989
13. Deng et al., 2020
Table 7. RPS for Landscape Elements
Table 8. RPS for Benches
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ElEmEnt SpEcificationS −3 to 3 ScorE normalizEd ScorE
Art 10 feet and closer 2.5 0.833
Art between 10 and 20 feet 2 0.667
Art between 20 and 30 feet 1.5 0.5
Art more than 30 feet from art pieces 0 0
Elements 7, 8, and 9: Sidewalks, Roads, Parking Lots
All paved areas were considered as contributing very little or detracting from the restorative potential 
of  the environment. There is not much research noting the impact these areas have in restorative 
environments. However, it was noted that most landscape constructions, garden facilities, roads, and 
pavements were found to have negative impacts. Using a scaling of  0 to 3, Arriaza et al.14 found that 
visual quality decreased with an increasing number of  man-made elements, and these elements would 
therefore have a negative impact. Additionally, "green space that is experienced should be spacious and 
free. These spaces must have a certain quality of  connectedness, so one is not disturbed by too many 
roads and paths."15 Considering these points, the following scores were assigned to sidewalks, roads, and 
parking lots. 
Sidewalks were considered necessary paths for getting around campus and accessing restorative spaces. 
However, greater distance from sidewalks increases the likelihood that a given individual will have more 
space and avoid crossing paths with others. The Kaplans' sense of  extent and sense of  being away16 
would be inhibited by close proximity to sidewalks. Therefore, the space within 15 feet of  a sidewalk 
was given a −1, as very close proximity to a large amount of  people would hinder the occurence 
of  restorative experiences. A distance of  15 to 30 feet away may provide some sense of  separation, 
especially if  there is a bench nearby. This distance was given a score of  1. Distances of  30 to 70 feet 
away received a score of  2, and more than 70 feet away was given a score of  2.5, for such a distance 
would provide higher chances of  encountering environments that engage the Kaplans' four aspects of  a 
restorative environment.
ElEmEnt SpEcificationS −3 to 3 ScorE normalizEd ScorE
Sidewalks more than 70 feet away 2.5 0.833
Sidewalks 30–70 feet away 2 0.667
Sidewalks 15–30 feet away 1 0.333
Sidewalks within 15 feet of  a sidewalk −1 −0.333
14. Arriaza et al., 2004
15. Felsten, 2009
16. S. Kaplan, 1995
Table 9. RPS for Art
Table 10. RPS for Sidewalks
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Roads followed a similar distinction in their scoring. However, anywhere within 30 feet of  a road, rather 
than 15, received a −1. This is due to the higher levels of  noise that are part of  a road environment and 
which would distract from restorative experiences. Also, a concern with safety arises as one comes closer 
to a road with traffic. The farther from the road, the more restorative a space will potentially become. 
More than 70 feet away from a road was assigned a value of  2.5.
ElEmEnt SpEcificationS −3 to 3 ScorE normalizEd ScorE
Roads more than 70 feet away 2.5 0.833
Roads 50–70 feet away 2 0.667
Roads 30–50 feet away 1 0.333
Roads within 30 feet of  a road −1 −0.333
Parking lots in and of  themselves are wide expanses that offer little upon which to reflect. When 
trees and plantings are added to parking lots, they can become better suited to restorative experiences. 
However, the elements in this study were assigned values based on their individual characteristics, and 
therefore, parking lots were assigned a −3 because, 1) they are a built environment,17 and 2) they offer 
lower amounts of  safety due to the amount of  traffic going through them, as well as higher stigmas 
regarding crime in parking lots. 
ElEmEnt SpEcificationS −3 to 3 ScorE normalizEd ScorE
Parking Lots within a parking lot area −3 −1
The following two tables show all scores combined and sorted by element (Table 13) and highest to 
lowest score (Table 14). 
17. Arriaza et al., 2004
Table 11. RPS for Roads
Table 12. RPS for Parking Lots
81
Methods: Developing the RPS
ElEmEnt SpEcificationS −3 to 3 ScorE normalizEd ScorE
Ponds 5 feet and closer 3 1
Ponds between 5 and 10 feet 2.5 0.833
Ponds between 10 and 15 feet 2 0.667
Trees Deciduous (3), Rows (3), 50-foot buffer 3 1
Trees Coniferous (2.5), Rows (3), 50-foot buffer 2.75 0.917
Trees Deciduous (3), Scattered (2.5), 50-foot buffer 2.75 0.917
Trees Coniferous(2.5), Scattered (2.5), 50-foot buffer 2.5 0.833
Enclosure 1,2,3 Quartile 1 0.333
Enclosure 4,5,6 Quartile 2 0.667
Enclosure 7,8,9 Quartile 3 1
Benches 10 feet and closer 2.75 0.917
Benches between 10 and 20 feet 2.5 0.833
Benches between 20 and 30 feet 2 0.667
Benches more than 30 feet from benches 0 0
Art 10 feet and closer 2.5 0.833
Art between 10 and 20 feet 2 0.667
Art between 20 and 30 feet 1.5 0.5
Art more than 30 feet from art pieces 0 0
Landscape Native 2.5 0.833
Landscape Planter, Formal 2.5 0.833
Landscape Planter, Scattered 1.5 0.5
Landscape Planter, Flowers 1.5 0.5
Landscape Grass 1.5 0.5
Landscape Planter, Clustered 1 0.333
Landscape Planter, Dirt 1 0.333
Landscape Planter, Gravel 1 0.333
Sidewalks more than 70 feet away 2.5 0.833
Sidewalks 30–70 feet away 2 0.667
Sidewalks 15–30 feet away 1 0.333
Sidewalks within 15 feet of  a sidewalk -1 −0.333
Roads more than 70 feet away 2.5 0.833
Roads 50–70 feet away 2 0.667
Roads 30–50 feet away 1 0.333
Roads within 30 feet of  a road −1 −0.333
Parking Lots area within a parking lot −3 −1
Table 13. RPS by Element
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ElEmEnt SpEcificationS −3 to 3 ScorE normalizEd ScorE
Ponds 5-foot buffer 3 1
Enclosure 7,8,9th quartile 3 1
Trees Deciduous/Rows, 20-foot buffer 3 1
Benches 10 foot buffer and closer 2.75 0.9167
Trees Coniferous/Rows, 20-foot buffer 2.75 0.9167
Trees Deciduous/Scattered, 20-foot buffer 2.75 0.9167
Benches 10–20-foot buffer 2.5 0.8333
Roads 70 feet and farther 2.5 0.8333
Ponds 10-foot buffer 2.5 0.8333
Tree Coniferous/Scattered, 20-foot buffer 2.5 0.8333
Art 10-foot buffer 2.5 0.8333
Sidewalks 70 feet and farther 2.5 0.8333
Landscape Native 2.5 0.8333
Landscape Planter, formal 2.5 0.8333
Roads 50–70-foot buffer 2 0.6667
Ponds 10–15-foot buffer 2 0.6667
Benches 20-30-foot buffer 2 0.6667
Enclosure 4,5,6th quartiles 2 0.6667
Art 10-20-foot buffer 2 0.6667
Sidewalks 30–70-foot buffer 2 0.6667
Art 20–30-foot buffer 1.5 0.5
Landscape Planter, Scattered 1.5 0.5
Landscape Planter, Flower 1.5 0.5
Landscape Grass 1.5 0.5
Roads 30–50 feet away 1 0.3333
Enclosure 1,2,3 Quartile 1 0.3333
Sidewalks 15–30 feet buffer 1 0.3333
Landscape Planter, Clustered 1 0.3333
Landscape Planter, Dirt 1 0.3333
Landscape Planter, Gravel 1 0.3333
Benches More than 30 feet from benches 0 0
Art More than 30 feet from art 0 0
Sidewalks within 15 feet of  a sidewalk −1 −0.33
Roads within 30 feet of  a road −1 −0.33
Parking Lots within a parking lot area −3 −1
Table 14. RPS by Score
9
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Geospatial models for this study were developed using ArcGIS Pro. The general work flow began with 
each layer as a shapefile which was edited to reflect the needed data more accurately. The RPS was then 
added to the data appropriately. After that, data was converted into a raster files for each layer with 
similar-sized pixels. With all the layers as rasters, a heat map was created using raster calculations, by 
combining all the raster values in each aligning pixel. The result was a single raster that shows the sum of  
each aligning pixel for every layer. The following sections walk through the process of  developing and 
executing each model to create the raster files for each individual layer.
Trees
Original Data
A shapefile provided by the USU arborist showing the location of  all trees on campus was used. To 
ensure accuracy, a data collection activity was conducted wherein all trees mapped in the shapefile were 
visually confirmed to exist or not exist by using a printed map of  the shapefile. Any new trees were also 
noted. During this back-check, the trees were determined to be either deciduous or coniferous, based on 
appearance. 
Data Manipulation
This data was then added to the original shapefile. Missing trees were deleted and new trees were added 
accordingly, resulting in over 4,000 individual trees. The type of  tree was also added to the database. 
Then, looking at the patterns of  planting, trees in rows were noted as being planted in rows while those 
trees that were in a scattered form were noted appropriately. This was done based on a visual analysis. 
Applying the RPS
The RPS was then applied to the data using Python coding (see Appendix), resulting in three values: 
3 (Deciduous/Rows), 2.75 (Deciduous/Scattered or Coniferous/Rows), and 2.5 (Coniferous/Rows). 
Figure 14 shows the final data points with the applied RPS for each tree. With the RPS applied, a 50-foot 
buffer was provided to help account for the fact that the influence of  trees will be experienced other 
than when standing right next to them. Once that buffer was applied, the shapefile was converted into a 
raster using ArcGIS Pro ModelBuilder and Python coding (Figure 15). 









          Coniferous/Rows
Figure 16. Tree Shapefile with the RPS Applied
NORTH
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The element of  enclosure measured the amount of  space around an individual within any given 
environment. In Figure 16, the left-hand image shows a higher level of  enclosure than the right-hand 
image. 
Original Data
Data for the enclosure layer was developed from lidar data and a tessellation generation in ArcGIS Pro. 
Using Anna Brown's method for measuring enclosure (see previous section), the tessellation shapefile 
(Figure 17), with values of  1 to 9, was adjusted for analysis.
Data Manipulation
The tessellation data with values of  1 to 9 was adjusted for building height within the landscape. Because 
this study was measuring enclosure from natural elements rather than buildings, the values of  the 
enclosure needed to be altered to reflect the enclosure of  the plantings only. Therefore, the model used 
reflects a decrease in the value for squares that had buildings associated with them. The specific steps 
and calculations used in the model can be found in the Appendix. 
Applying the RPS
Once the tessellation grid was appropriately adjusted for building heights, the RPS was applied by 
assigning 1, 2, or 3, according to the combined quartile value found. See the previous section for the 
breakdown of  which quartile was given the designated RPS. With the RPS applied and the building 
heights accounted for, the values were normalized for an even display between 0 and 1. The resulting 
shapefile was then converted into the raster shown in Figure 18.
Figure 18. Sense of  Enclosure Illustration
Methods: Geospatial Models for Each Element
1. A. Brown, 2021
High Enclosure Low Enclosure
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3—Combined Quartile of  7, 8, 9
Enclosure Shapefile
1—Combined Quartile of  1, 2, 3
2—Combined Quartile of  4, 5, 6   
Figure 19. Enclosure Quartiles
Methods: Geospatial Models for Each Element
NORTH
88













Data for the campus landscape was provided by the facilities department at USU. This data included 
areas marked for grass, gravel, native plantings, planters, and sand. The data was inventoried by the 
researcher and assistants to ensure all areas were represented correctly in the model. Native planting 
areas were either areas made to look like native plantings or non-programmed planting areas. Planters 
were defined as programmed planting areas.
Data Manipulation
The data was adjusted to reflect alignment within the planters. Figure 19 shows the three categories 
used for plant alignment: formal, scattered, and clustered. The information found during the inventory 
was also applied to campus areas resulting in some planter areas changing to dirt or gravel, and some 
areas being changed from planters to native and vice versa. Figure 20 illustrates the resulting geospatial 
representation of  these different types of  landscape areas.
Applying the RPS
The RPS was applied using the values shown previously in Table 7.  Each area designated by "grass," 
"native," "planter-scattered," "planter-clustered," "planter-formal", "planter-gravel," "planter-dirt," or 
"planter-flowers" was assigned a score accordingly. In Figure 20 the native plantings were all designated 
as "scattered" and thus show as "scattered" with no separation between planters and native. After the 
scores were normalized, the shapefile was converted into a raster, resulting in Figure 21.
Figure 21. Landscape Planting Alignments
Formal Scattered Clustered
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Grass (RPS = 1.5)
Planter—Formal (RPS = 2)
Native Plantings (RPS = 2.5)
Planter—Scattered/Clustered (RPS = 1)
Planter—Dirt, Gravel, Sand (RPS = 1)
Planter—Flowers (RPS = 1)
Figure 22. Landscape Categorization
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Art, Benches, and Water Features
Original Data
Data points for the elements of  art and benches were gathered via inventory by the researcher and 
assistants. Anywhere a piece of  art was placed or a bench was located on campus, a point was made in 
the shapefile, as shown in Figure 22. The water features locations were extracted from the data provided 
by the facilities department at USU. The water features were the sparsest data set of  all the data used.
Data Manipulation
The data for the benches, art, and water were buffered to certain distances. It was within those distances 
that the RPS was applied. Art and benches were buffered at 10, 20, and 30 feet while water was buffered 
at 5, 10, and 15 feet. 
Applying the RPS
The RPS was applied to the buffered distance, as shown in Figure 23. After the RPS was assigned 
accordingly, the shapefile was converted into a raster file, as shown in Figure 24. 
15-foot buffer (RPS = 0.333)
Analysis Element
10-foot buffer (RPS = 0.667)
5-foot buffer (RPS = 1)
Figure 24. Example of  RPS and Buffer Distances for Water Features
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Figure 25. Water, Art and Benches Shapefile
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Figure 26. Water, Art and Benches Raster
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Sidewalks, Roads, and Parking Lots
Original Data and Data Manipulation
Data for the sidewalks, roads, and parking lots was provided by the facilities department at USU. 
The sidewalks and parking lots were used in the study without any manipulation to the original data. 
However, the roads were adjusted slightly because USU has some roads that are mapped through campus 
as emergency routes. These emergency routes rarely have vehicles on them. Therefore, these routes were 
removed from the data.
Applying the RPS
Figures 25, 27, and 29 show the original data shapefiles for sidewalks, roads, and parking lots, 
respectively. Figures 26, 28, and 30 show the final RPS raster data used in this study for each element. 
The original data was buffered as specified in Table 13 (page 81). These buffers were then assigned the 
values defined in the RPS. Once these buffers were appropriately assigned the RPS value, the shapefile 
was converted into a raster image to use as a layer in the final heat map.
Methods: Geospatial Models for Each Element
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Figure 27. Sidewalks Shapefile
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Methods: Geospatial Models for Each Element
Normalized Sidewalks Raster
NORTH
Between 15 feet and 30 feet: 0.333
Within 15 feet of  sidewalk: −0.333
More than 70 feet from sidewalk: 0.917
Between 30 feet and 70 feet: 0.833
Figure 28. Sidewalks Raster
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Figure 29. Roads Shapefile
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Methods: Geospatial Models for Each Element
Normalized Roads Raster
NORTH
Between 30 and 50 feet: 0.333
Within 30 feet of  a road: −0.333
More than 70 feet from road: 0.917
Between 50 and 70 feet: 0.833
Figure 30. Roads Raster
100
Parking Lots Locations
Methods: Geospatial Models for Each Element
Parking Lots Shapefile
NORTH
Figure 31. Parking Lots Shapefile
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Methods: Geospatial Models for Each Element
Normalized Parking Lots Raster
Parking Lots Location: −1
NORTH
Figure 32. Parking Lots Raster
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The heat map was developed using the geospatial layers discussed above. Nine elements were combined 
using seven raster layers. Each element had its own raster layer except for art, benches, and water, which 
were combined into a single layer. 
Figure 31 shows the method behind combining the layers shown in Figure 32 to create the heat map. 
These layers each had values of  −1 to 1 assigned to each pixel within the raster according to the 
developed RPS (page 81). These layers were then combined by stacking them and adding each vertically 
aligned pixel in the stack, as shown in Figure 33. 
The resulting raster image has the possibility of  values from −7 to 7. These values reflect strong (high 
values) versus weak (low values) restorative potential on campus. 
Creating the Heat Map
Pixel value of  1
Pixel value of  0.5
Pixel value of  0.2
Pixel value of  0.8
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Methods: Creating the Heat Map
Figure 34. RPS Raster Layers
Figure 35. Resultant Heat MapNORTH
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After examining the resultant heat map, it was decided that the resolution of  the pixels was too fine for 
the general understanding of  campus. Therefore, a hexagonal grid, made of  1500-square-foot hexagons, 
was placed atop the resultant heat map, and zonal statistics were used to assign each hexagon the mean 
value of  the pixels it overlapped (Figure 34). With each hexagon assigned a unique value, the final 
heat map was created (Figure 35). This heat map shows a gradient of  green to yellow to red spaces on 
campus. The green denotes higher restorative potential, yellow shows average restorative potential, and 
the red denotes low restorative potential. 
Hexagonal grid with no values
New hexagon value = average of  the pixel values 
within the hexagonal boundaries
Methods: Creating the Heat Map
Figure 36. Raster Calculation
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Low RPS High RPS
Methods: Creating the Heat Map
NORTH
Figure 37. Resulting Generalized Heat Map
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With the final heat map completed, ground-truthing the map was necessary. The study completed for 
this was done by Shafer and Meitz.1  Ten specific locations on USU campus were chosen according to 
the heat map (Figure 36). Some locations had high potential restoration, while others had low potential 
restoration. The researcher went to each location near the end of  March and took a picture of  one 
perspective of  that space at ground level. The following section explains how these pictures were 
analyzed and what their "landscape preference score" was. 
Location of  picture
Methods: Creating the Heat Map
NORTH
1. Shafer & Meitz, 
1970
Figure 38. Comparison Images Locations
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The gridded photo analysis is a method of  visually categorizing a certain landscape to determine how 
preferred or beautiful that site could potentially be. The original study by Shafer & Mietz1 presented 
this method using black and white images from mountainous settings. Using an 8″×10″ image, a 1/4″ 
square grid was placed over the image. The following "landscape zones," as defined by Shafer, were then 
delineated in each image:
A—Sky and clouds. All sky and cloud areas.
B—Immediate trees and shrubs. Those parts of  a photo where individual leaf  and bark characteristics 
are visible if  in full light.
C—Intermediate trees and shrubs. Areas of  a photo where outlines of  individual trees and shrubs can 
be recognized but not in the fine detail found in Zone B.
D—Distant trees and shrubs. Areas of  individual trees and shrubs that cannot be distinguished.
E—Immediate other features. Areas that contain rocks, grass, snow, or soil and where the texture, 
blades of  grass, or detailed characteristics of  the individual rocks and boulders can be distinguished 
if  in full light.
F—Intermediate other features. Places where the outlines of  large rocks, large crevices, or prominent 
features of  soil, grass, or snow are visible but not in the detail found in Zone E.
G—Distant other features. Areas where snow, rocks, grass, or soil occur, but no details of  these 
features are visible.
J—Water. All water areas, including streams, lakes, waterfalls, and rocks visible within the 
boundaries of  those water areas.
After these zones were outlined in each image, mathematical formulas were used to calculate the 
landscape preference for each image (see Appendix p. 161). A lower score reflects a higher likelihood of  
preference for that landscape. Figures 37–46 show where on campus the image was taken and the grid 
used with the delineated landscape zones. The final landscape preference score is noted in the corner of  
the image with the highest score being 152 and the lowest being −39.
Gridded Photo Analysis
1. Shafer & Meitz, 
1970
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Methods: Gridded Photo Analysis
142
Figure 39. Aggie Boulevard Looking West
NORTH
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Methods: Gridded Photo Analysis
−39
Figure 40. Ag Building Tree Alley
NORTH
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Methods: Gridded Photo Analysis
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The resulting heat map was divided into three categories: high, medium, and low 
restorative potential. Using a normalized heat map, the RPS values were 0.416 to 
1.0 for high, 0.153 to 0.416 for medium, and −0.342 to 0.153 for low. The upper 
and lower bounds of  each category were determined using the Jenks Natural 
Breaks model. Under these defined bounds, 48% of  USU campus fell within the 
category of  low restorative potential, 41% within medium restorative potential, and 
11% within high restorative potential. 
An analysis of  the districts within USU campus showed that the Quad District held 
the most restorative potential while the North Core and the East Gateway held the 
lowest potential.
The gridded photo analysis results were compared to the heat map, showing that in 
most areas the methods agreed, but the north and south corridors next to the BNR 




The State of USU Campus
Full Study Area
The heat map developed in this study shows the core of  USU Campus through the lens of  how mentally 
restorative its spaces are. The results showed spaces of  high restorative potential as well as spaces of  
low restorative potential which could be considered in future university planning efforts. Figure 47 
shows the final heat map, followed by a categorization of  three levels: high, medium, and low restorative 
potential. The final heat map was separated into three numerical categories using the Jenks Method to 
help visualize where the high (0.416 to 1), medium (0.153 to 0.416), and low (−0.342 to 0.153) potentially 
restorative areas were located, shown in Figure 48. The values correlate to the normalized final RPS.
Figure 49. Generalized Final Heat Map
Low RPS High RPS
NORTH
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High restorative potential (RPS: 0.416 to 1.0)
Medium restorative potential (RPS: 0.153 to 0.416)
Low restorative potential (RPS: −0.342 to 0.153)
Buildings
Results: The State of USU Campus
NORTH
Figure 50. Heat Map Divided into High, Medium, and Low Restorative Potential
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The results of  this heat map, shown on a Bell Curve (Figure 49), illustrate how very few areas are 
categorized as having high potential. The majority of  the values are shown as landing in the mid and low 
ranges with 48% categorized as low and 41% categorized as medium. Only 11% of  the study area was 
categorized as having a high restorative potential. 
USU Campus Districts
The heat map was also analyzed using the districts delineated by the campus planner, as shown in Figure 
50. Within each district, the average, median, and standard deviation was calculated (Table 15). 
It was found that the Quad District and the Student Services District had the highest averages while the 
North Core and the East Gateway had the lowest averages. These values represent the "typical" situation 
within that district. Considering this, it is noted that none of  the average values reached into the high 
potential bounds while the North Core and the East Gateway average scores fell into the low potential 
bounds.
The Quad District has the highest standard deviation, signifying the most variability of  high to low 
potentially restorative areas. The North Core and East Gateways have the lowest variability (0.124 and 
0.137, respectively), meaning that most of  the landscape appears the same throughout that district. 
According to the heat map, most of  the area in these cores constitutes roads and parking lots, which 
both offer little restorative potential. 
The median values for all districts fell below each of  their averages, signifying that the data for each 
district follows the same pattern as the overall data set being skewed to the right. This means the 
majority of  the data is found below the middle values.





















































































HIGH: 11%MEDIUM: 41%LOW: 48%
Results: The State of USU Campus
Figure 51. RPS Shown on a Bell Curve
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DISTRICT AVERAGE MEDIAN STANDARD DEVIATION
Quad District 0.347 0.298 0.232
Student Services 0.206 0.200 0.151
North Core 0.115 0.102 0.124
Academic Core 0.170 0.164 0.153
Housing Districts 0.180 0.164 0.142








Results: The State of USU Campus
Figure 52. District Reference Map
Table 15. Campus District RPS Statistics
High restorative potential 
(RPS: 0.416 to 1.0)
Medium restorative potential 
(RPS: 0.153 to 0.416)
Low restorative potential 




Heat Map Versus Gridded Analysis
The final heat map developed during this study shows areas on a gradient of  high to low restorative 
potential in that area. A type of  ground-truthing was required considering that no other geospatial study 
like this one had been done previously. The chosen comparison was a study by Shafer1 wherein 8″×10″ 
images were split into eight different zones, according to the contents of  the image. The landscape 
preference score was then calculated (equations in the Appendix) and is shown below each image in this 
section. A lower score reveals a higher preference, which can be assumed to mean a higher potential of  
having a restorative experience.2 Next to the image is the location where it was taken on USU campus, 
as shown on the heat map developed in this study. These spaces have been categorized into three areas, 
according to the landscape preference score from Shafer's study: high, medium, and low restorative 
potential. The category bounds were based on the gridded photos, not the heat map. The landscape 
preference score is unique to the Shafer study and is not correlated to the RPS used in this study. 
However, the two will be compared here. 
Areas of High Restorative Potential
The areas shown in Figures 51–56 indicate landscape preference scores of  28, −12, and −39. These 
areas also showed up as areas of  high restorative potential on the heat map developed in this study. The 
similarities reveal that areas with high tree counts and spaces to sit (as is the case of  the garden [Figure 
51] and the tree alley [Figure 56]) are more likely to offer spaces where visitors can be mentally restored. 




Figure 58. Heat Map Comparison
Areas of High Restorative Potential from the Grid Compared to the Heat Map
Results: Heat Map Versus Gridded Analysis
Figure 53. Garden next to parking garage: Score 28
Figure 55. Old Main Hill: Score −12
Figure 57. Ag Building Tree Alley: Score −39
Figure 56. Heat Map Comparison





Figure 59. Parking Lot North of  Aggie Ice Cream: 88
Areas of Medium Restoration Potential
The areas of  medium restorative potential, based on the grid analysis, are more spread out on the 
spectrum of  high versus low restorative potential, based on the heat map. The highest value (meaning 
the landscape is less preferred) given in this category was an 88, which was the parking lot north of  
Aggie Ice Cream (Figure 57). The lowest score in the medium category was a 61 (Figure 65), located 
south of  the FAV building. A surprising result was that the corridor north of  the BNR (Figure 61) 
received a lower landscape preference score (meaning it is more preferred) than the grass area east of  
the FAV building (Figure 59). This result could be explained by the weight the gridded analysis placed 
on distant features in the landscape preference score. The BNR corridor includes a good view of  the 
mountains, while trees obsucre much of  the distant mountain view in the open space east of  the FAV. 
Results: Heat Map Versus Gridded Analysis
Figure 60. Heat Map Comparison




Results: Heat Map Versus Gridded Analysis
Figure 63. Corridor North of  BNR: Score 79
Figure 65. North of  Engineering Quad: Score 65
Figure 67. Walkway South of  FAV: Score 61 Figure 68. Heat Map Comparison
Figure 66. Heat Map Comparison





Areas of Low Restorative Potential
The areas of  low restorative potential were most surprising of  all. The tree corridor south of  the BNR 
shows up as an area of  high restorative potential on the heat map. However, the gridded analysis resulted 
in a value of  152—the highest value given to an image in this study, meaning it is the least preferred 
according to Shafer.1 This result may have occurred in part due to how close to the site the image was 
taken. The equations used negatively weigh immediate natural elements. Because there is a tree very close 
to the camera, all this space negatively impacted the landscape preference score. If  the image had been 
taken farther back, it is likely the score would be lower. The other high score was 142, given to the image 
of  Aggie Boulevard where a large amount of  the image was taken up by buildings and pavement.
Results: Heat Map Versus Gridded Analysis
1. Shafer and Meitz, 
1970
Figure 69. Tree Corridor South of  BNR: Score 152
Figure 71. Aggie Boulevard: Score 142 Figure 72. Heat Map Comparison






This chapter highlights areas within each category of  high, medium, and low 
restorative potential, offering suggestions for improvement of  these areas. General 
recommendations include expanding maintenance efforts to take campus to the 
next level of  cleanliness; removing turf  wherever it is not being used for a specific 
function and replacing it with plantings that offer color in the spring, summer, 
and fall, as well as texture during the winter; and considering small spaces that 





Within USU campus exist little pockets of  space that are more likely to be restorative to students, 
however, these little pockets are connected by spaces that may not be as conducive to mentally 
restorative experiences. The 11% of  space that has a high potential is primarily focused around Old Main 
Hill and the Quad, while there are very few areas with higher RPS values found throughout the rest of  
campus. However, there are many spaces that could be easily altered to improve the RPS. 
These areas must be given consideration in future planning projects on campus. Where highly restorative 
areas exist, any changes should either improve such areas or, at minimum, not detrimentally change the 
existing landscape through the lens of  restorativeness.
It is expected that some areas of  lower restorative potential will not be improved upon, due to the 
functionality of  the landscape. For example, the middle of  the Quad cannot have trees planted nor have 
planters lining the crossing paths, as these would inhibit functionality. The same could be said of  the 
Engineering Quad. 
Parking lots, sidewalks, and roads constitute a large percentage of  the areas that are categorized as having 
low restorative potential. While there is a lot of  movement and traffic flow surrounding these elements, 
improvements can certainly be made to increase the restorative potential in these areas.
In this discussion, these and other areas will be highlighted to offer insight into the best way to move 
forward with this information (Figure 71). 
Areas with Restorative Potential
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Areas of High Restorative Potential
1 Hill Next to Spectrum Parking
Daily Use:    Low
Visual Impact During Use:  High
Ease of  Access:   Medium
2 Soccer Field Corridor
Daily Use:    Low
Visual Impact During Use:  High
Ease of  Access:   Medium
3 Reflection Garden
Daily Use:    Medium
Visual Impact During Use:  High
Ease of  Access:   High
4 BNR Building
Daily Use:    High
Visual Impact During Use:  High
Ease of  Access:   High
5 TSC Water Fountain
Daily Use:    High
Visual Impact During Use:  High
Ease of  Access:   High
6 The Quad
Daily Use:    High
Visual Impact During Use:  High
Ease of  Access:   High
7 Ag Building
Daily Use:    High
Visual Impact During Use:  High
Ease of  Access:   High
8 FAV Corridor Along HWY-89
Daily Use:    Medium
Visual Impact During Use:  High
Ease of  Access:   Medium
9 Old Main Amphitheater
Daily Use:    Low
Visual Impact During Use:  High
Ease of  Access:   Medium
This space could be enhanced through intentional plantings and open sitting areas. Screening from 
the parking lot would encourage a sense of  enclosure while creating a view into the valley would 
help give a sense of  extent. 
Within this area, there are plenty of  sitting areas, yet it is a busy area. This space requires a high 
level of  functionality. Therefore, any adjustments would need to occur in the plantings. It is 
possible to add outdoor rooms around the sidewalk leading in from the west to create meaningful 
resting spots during and outside of  game day.
This garden provides meandering paths and ample sitting areas, yet the maintenance of  this space is 
lacking. Weeds and uneven pathways create an unkempt environment. Improvements could include 
a green wall on the parking garage to enhance visual interest, and a year-round running fountain 
with heated water. Creating more visual enclosure would be beneficial.
The tree alley on the south end of  the BNR has a lot of  restorative potential. It needs improved 
maintenance and year-round water features, along with improved seating areas. While this area is 
high-traffic, including a garden-type environment that the traffic flow could move around could 
be very powerful for students.
This space was analyzed with the assumption that the water feature would be running. When 
the water is not running, this space looks abandoned and detracts from a maintained, inviting 
environment. Installing a heated fountain would encourage use through the cold season. More 
seating is encouraged as well as plaques that educate visitors about the plants in that microclimate.
The Quad itself  is less restorative, but the edges of  the Quad can have a huge effect on students. 
During late spring and summer there is a lot of  visual interest, yet during the winter this suffers. 
Creating plantings that provide winter interest here would be beneficial. The trees that line the 
Quad are of  paramount importance in this area.
The art pieces, sitting areas, and tree alley around the Ag Building create a beautiful environment 
where students can sit apart from the traffic flow and enjoy a restorative place. Keeping this space 
well-maintained and planted will encourage continued use. 
This corridor is set apart from the main areas of  campus. While it's lovely to walk through, there 
is no seating for those who pass through this space. Buffer walls or plantings may help with traffic 
noise, but the southern view should not be blocked.
The amphitheater could be a great gathering place if  it included more trees, both in the inside and 
surrounding it, similar to the amphitheater at Swarthmore College. It currently provides great views 
for a sense of  extent and being away. 














Figure 74. High Restorative Potential Areas on Campus
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Areas of Medium Restorative Potential
1 Education Plaza
Daily Use:    Medium
Visual Impact During Use:  High
Ease of  Access:   High
2 Student Housing
Daily Use:    Medium
Visual Impact During Use:  High
Ease of  Access:   Medium
3 The Quad
Daily Use:    High
Visual Impact During Use:  High
Ease of  Access:   High
4 Testing Center and Business Building
Daily Use:    High
Visual Impact During Use:  High
Ease of  Access:   High
5 Library Intersection
Daily Use:    High
Visual Impact During Use:  High
Ease of  Access:   High
6 FAV Courtyard
Daily Use:    Medium
Visual Impact During Use:  High
Ease of  Access:   Medium
7 East End Grass Field
Daily Use:    Low
Visual Impact During Use:  High
Ease of  Access:   Medium
8 Aggie Family Housing
Daily Use:    Medium
Visual Impact During Use:  High
Ease of  Access:   Medium
The education plaza can be treated similarly to the Quad where the central space may be kept as 
functional turf, but the areas lining the plaza could potentially be used for restorative purposes with 
benches and areas of  enclosure, and/or by using plantings to create outdoor rooms.
On-campus student housing lacks outdoor spaces where students can sit and reflect in a well-
maintained, private area. Spaces around student housing could be designed for small, intimate 
spaces that provide a sense of  being away and a sense of  extent, compatible with activities students 
want to engage in.
The Quad area defined as medium potential is mostly grass area. It is apparent that the 
functionality of  this space cannot be altered. Therefore, in this instance, medium restorative 
potential is acceptable. 
This area could be extremely important to provide students with a restorative experience. As 
Kaplan's 1995 article notes, studying for long hours and taking tests taxes the focus mechanism, 
which needs to be restored in order to function. Giving students an easily accessible space for 
that functionality would be powerful. 
This intersection is heavily trafficked, as it is the central heart of  campus. It is already surrounded 
by beautiful scenery, including the natural garden to the east of  the library. However, the spaces 
around this intersection lack cohesion and order. Re-vamping this space to be more legible would 
be beneficial.
The FAV Courtyard is very bare and feels uninviting. There are few shaded spaces to sit. The trees 
and plantings are sparse. This is an ideal place for a restorative garden as it is enclosed, tucked away 
from the traffic and noise of  campus, yet still a very public space that can be easily accessed.
This grass field is very set apart from campus but is a gateway for many students who park on the 
east end. As with the physicist leaving work through Virginia Burt's garden, this could be a space 
where students leave their concerns and are able to go home refreshed.
The family housing complex needs better maintenance and more intentional plantings surrounding 
the buildings. Where grass cannot be used recreationally, it should be replaced with intriguing 
landscaping, including benches, artwork, water features, and plantings.












Figure 75. Medium Restorative Potential Areas on Campus
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Areas of Low Restorative Potential 
1 Aggie Family Housing
Daily Use:    High
Visual Impact During Use:  High
Ease of  Access:   Low
2 North Parking Lots
Daily Use:    Medium
Visual Impact During Use:  High
Ease of  Access:   Medium
3 New Student Housing
Daily Use:    High
Visual Impact During Use:  High
Ease of  Access:   High
4 Facilities Area
Daily Use:    High
Visual Impact During Use:  High
Ease of  Access:   High
5 Roadway into Education Buildings
Daily Use:    High
Visual Impact During Use:  High
Ease of  Access:   High
6 TSC Parking
Daily Use:    Medium
Visual Impact During Use:  High
Ease of  Access:   Medium
7 Campus East/West Corridor
Daily Use:    Low
Visual Impact During Use:  High
Ease of  Access:   Medium
8 Student Housing Parking
Daily Use:    Medium
Visual Impact During Use:  High
Ease of  Access:   Medium
Aggie Family Housing has many grassy areas tucked into little spaces that cannot be used 
recreationally. The area has a great deal of  pavement surrounding it. This could be a good project 
opportunity to redevelop the walkways while adding gardens.
The parking lots on the north side of  the main campus feel something like a never-ending 
wasteland. While there are occasional planters to break up the space, more can be done here to 
help give students a restorative experience while walking through this area. Benches in the larger 
planters, water features, and more trees could help substantially.
With new projects going up, it is imperative to design the surrounding open spaces and courtyards 
with restorative experiences in mind. As planning occurs, future projects consider how to enhance 
student experiences in the surrounding landscape.
This area feels more industrial and is accessed very rarely by students. Though a permaculture 
garden exists on the northeast side of  Aggie Ice Cream, it is not well-maintained. This lovely spot 
is separated from the masses of  students and could use some elements of  enclosure to increase 
its restorative potential score.
This space feels somewhat industrial, as it leads directly to the loading docks of  the Junction. A 
rather unkempt, courtyard-like area draws people in, but once inside it feels forgotten. Providing 
upkeep and redesigning some simple planters for this area would encourage more use and provide 
increased restorative potential. 
The TSC parking area is central to campus. Using permeable paving techniques would allow 
greenery to adorn the parking stalls and could enhance the visual quality of  the space. A green wall 
for the parking garage could also encourage restorative experiences in this area.
The east/west corridors on campus are lacking in restorative elements. These spaces need to be 
broken up with a variety of  plantings and programmed areas for students to mentally take a break 
from long walks. Physically stopping is not required, but these corridors would benefit greatly from 
periodic gardens within view.
This parking area stands out like a sore thumb against the trees and plantings in this area. Providing 
better maintenance around this area as well as trying permeable paving could enhance this area for 
student use. 













Figure 76. Low Restorative Potential Areas on Campus
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Recommendations: Areas with Restorative Potential
Figure 77. Existing Restorative Areas
Network for Areas of High Restorative Potential
With an understanding of  where students are more likely to receive mental restoration, allowing 
corridors to exist that echo the benefit of  these spaces would not only offer enhanced outdoor spaces, 
but would also provide students with multiple avenues for engaging in restorative experiences. Using this 










Figure 78. Areas to Add Restorative Spaces
Areas to Develop as Spaces of High Restorative Potential
After an existing network is developed to enhance existing spaces, focus can shift to spaces that are easily 
converted into highly restorative areas. The spaces below, connected in a network of  their own, can be 
prioritized for greatest impact.  The recommended starting points are in Circles One and Two (Figure 













Recommendations: Areas with Restorative Potential
Figure 79. Final Restorative Network
Improved Network of Restorative Spaces
The overall network of  restorative spaces on campus would be created with the existing and newly built 
highly restorative areas.  A network of  corridors that are also designed to be restorative could connect 
these spaces to allow greater access to areas that support mental health.  With this proposed network, the 
east side of  campus, along with the west side, would provide areas where students could quickly access 











Some of  the spaces within the network can be dedicated to the following types of  spaces as suggested 
by Clare Cooper Marcus and Naomi Sachs1.  These spaces aim to improve the therapeutic ability of  
healthcare settings, but they can also be used within a university setting to achieve the same ends. Figure 
78 shows recommendations for where these spaces could be located on USU Campus in future planning 
efforts.
Types of Landscapes to Build






3 "TUCKED AWAY" GARDEN
2 ENTRY GARDEN 
This is a largely hard-surfaced area at the main 
entrance to a building that provides a visual 
cue that the main entrance is analogous to the 
front porch of  a house.
This has a landscape area that is visible and 
accessible from the building entrance. It 
includeds a green space with a garden image 
and is designed and detailed for use.
This space can make good use of  otherwise 
"leftover" space. While its original intent is 
to be separated from surrounding buildings, 
on a university campus this is difficult to 
accomplish and therefore "forgotten areas" 
may be used instead.
Rectangular in form, these spaces are meant 
to bring daylight into a building. It is semi-
private and surrounded by the building it 
serves.
Where space is limited, it is possible to create 
a garden that is not accessed physically, but 
rather only visually. Many spaces on campus 
can double as a viewing garden if  designed 
with consideration of  who can see it from the 
surrounding buildings.
Atrium gardens are indoor spaces that can 
be used year-round when winter comes. The 
location of  gardens like these would require 
extensive study. It is encouraged that atriums 
be considered in future planning efforts.
Narrow green spaces can be used for gardens 
if  well detailed and accessible from multiple 
points. Having this type of  continuous garden 
through campus may encourage students to 
walk farther than they may without them.
These gardens are developed on top of  all or 
part of  a building. Roof  gardens are a great 
use of  space, where students can get away 
from the hustle and bustle of  campus.












































Figure 80. Locations of  Suggested Built Gardens NORTH
Location of  potential 
improvements
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Recommendations: Types of Landscapes to Build
Creating spaces in all parts of  campus can encourage the USU community to consider their campus 
a public garden, as is the mindset at Swarthmore College. The Scott Arboretum at Swarthmore, while 
extending beyond the vicinity of  the buildings, envelops the whole of  campus. Creating intentional 
gardens and spaces for students to sit and reflect can greatly enhance experiences at a university.
As campus becomes a public garden, using the Nature Rx program to help students find and use these 
spaces will be very helpful. The book, Nature Rx2, provides steps to becoming a Nature Rx campus. 
This program would greatly enhance student experience as well. Part of  engaging with the Nature Rx 
program could include developing a safer route for students to get to  First Dam and Logan Canyon, 
and/or enhancing the existing areas of  that path.
Other immediate recommendations for the campus space include: 
1. Maintaining all campus spaces more diligently to create a sense of  order and belonging. When a 
space is cared for, it sends a message to its users that they are important enough to have a clean and 
orderly space. 
2. Any newly planted areas should not be installed with turf  if  there is no recreation occurring in that 
space. Where the space is big enough to install well-programmed sitting areas, it is recommended 
that plantings and trees be installed with benches, art pieces, and year-round water features.
3. Existing turf  areas that are not used recreationally should be removed and re-planted with 
intentionally programmed garden and tree space.
4. Water features on campus should be run year-round using heated water fountains. 
2. Rakow & Eells, 
2019
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The following suggestions are continuing studies and programs that can continue this study and/or 
test its validity. These ideas can be used for future master's degrees or doctoral programs and may be 
implemented or addressed using university committees.
Testing other methods of  measuring restorative environments on campus:
• Student surveys using Hartig's Perceived Restorativeness Scale (show them areas of  high, 
medium, and low restorative potential and then analyze how studnet survey results compare to 
this study). 
Redesigning spaces on campus:
• Design garden spaces for empty spaces on campus ,in collaboration with university 
administration and staff. Find funding and build the designed gardens.
• Redesign park strips for high restorative potential.
Adding to this study:
• Develop another heat map that includes tree/plant density and species.
• Include an element of  architectural analysis.
• Run the model multiple times with different values for each element.
• Use the lens of  the 8 dimensions of  SRT, rather than ART, for the theoretical basis.
• Determine alternative breaks in the high, medium, and low rankings and create a set of  standards 
for universities to achieve a specific percentage of  high, medium, and low potentially restorative 
landscape.
Getting committees involved with developing the campus landscape as a restorative landscape:
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Perceived Restorativeness 
Scale (PRS), Hartig 1997
Participants responded using a 7-point scale to indicate the extent to which the given statement described 
their experience in the given setting (0=Not at all, 6=Completely).
The items are grouped by subscale membership (Being Away, Fascination, Coherence, and Compatibility, 
respectively):
1. Being here is an escape experience.
2. Spending time here gives me a break from my day-to-day routine.
3. It is a place to get away from it all.
4. Being here helps me to relax my focus on getting things done.
5. Coming here helps me to get relief  from unwanted demands on my attention.
6. This place has fascinating qualities.
7. My attention is drawn to many interesting things.
8. I want to get to know this place better.
9. There is much to explore and discover here.
10. I want to spend more time looking at the surroundings.
11. This place is boring.
12. The setting is fascinating.
13. There is nothing worth looking at here.
14. There is too much going on.
15. It is a confusing place.
16. There is a great deal of  distraction.
17. It is chaotic here.
18. Being here suits my personality.
19. I can do things I like here.
20. I have a sense that I belong here.
21. I can find ways to enjoy myself  here.
22. I have a sense of  oneness with this setting.
23. There are landmarks to help me get around.
24. I could easily form a mental map of  this place.
25. It is easy to find my way around here.
26. It is easy to see how things are organized.
151
Deng et al 2020
Table 16. Landscape Component Rankings as per Deng et al. 2020
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ModelBuilder for Trees 
Python Code
Model Builder and Python 
Coding
def fillRPType(Type):
    if 'Coniferous' in Type:
        return 2.5
    elif 'Deciduous' in Type:
        return 3
    return 0
def fillRPAlign(Align):
    if 'Scattered' in Align:
        return 2.5
    elif 'Rows' in Align:
        return 3
    return 0
RPFinal= (!RPType! + !RPAlign!) / 2 / 3
Figure 81. ModelBuilder for Trees
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ModelBuilder for Enclosure 
Python Code
def FillBldRatio(build, grid):
    if build==929:
        return 0
    elif build==0:
        return 1
    return (1-(build / grid))
def FillRP(score, build):
    if score==1 or score==2 or score==3:
        return (1/3 * build)
    elif score==4 or score==5 or score==6:
        return (2/3 * build)
    elif score==7 or score==8 or score==9:
        return (1 * build )
    return 0
Appendix: ModelBuilder and Python Code
Figure 82. ModelBuilder for Enclosure
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ModelBuilder for Landscape 
Python Code
def RP(type, align):
    if 'NATIVE' in type:
        return 0.833
    elif 'BRICK' in type:
        return 0.33
    elif 'PLANTER' in type and 'Scattered' in align:
        return 0.5
    elif 'PLANTER' in type and 'Clustered' in align: 
        return 0.33
    elif 'PLANTER' in type and 'Formal' in align:
        return 0.67
    elif 'PLANTER' in type and 'Dirt' in align:
        return 0.33
    elif 'PLANTER' in type and 'Flower-Mono' in align:
        return 0.05
    elif 'GRASS' in type and 'Grass' in align:
        return 0.5
    elif 'PLANTER' in type and 'Gravel' in align:
        return 0.33
    elif 'GRAVEL' in type and 'Gravel' in align:
        return 0.33
    elif 'SAND' in type:
        return 0.33
    elif 'STONE' in type and 'Stone' in align:
        return 0.67
    return 0
Appendix: ModelBuilder and Python Code
Figure 83. ModelBuilder for Landscape
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ModelBuilder for Art and Benches 
Art
def fillRP(buf, buf2, buf3, buf4):
    if buf==-1 and buf2==-1 and buf3==-1 and buf4==1:
        return 0
    elif buf==-1 and buf2==-1 and buf3==1 and buf4==1:
        return 0.5
    elif buf==-1 and buf2==1 and buf3==1 and buf4==1:
        return 0.6667
    elif buf==1 and buf2==1 and buf3==1 and buf4==1:
        return 0.8333
    return ""
    
Benches
def fillRP(buf, buf2, buf3, buf4):
    if buf==-1 and buf2==-1 and buf3==-1 and buf4==1:
        return 0
    elif buf==-1 and buf2==-1 and buf3==1 and buf4==1:
        return 0.6667
    elif buf==-1 and buf2==1 and buf3==1 and buf4==1:
        return 0.8333
    elif buf==1 and buf2==1 and buf3==1 and buf4==1:
        return 0.9167
    return ""
    
Python Code
Appendix: ModelBuilder and Python Code





def FillPondRP(buf1, buf2, buf3):
    if buf1==-1 and buf2==-1 and buf3==1:
        return 0.6667
    elif buf1==-1 and buf2==1 and buf3==1:
        return 0.8333
    elif buf1==1 and buf2==1 and buf3==1:
        return 1
Appendix: ModelBuilder and Python Code




def fillRP(buf2, buf3, buf4):
    if buf2==-1 and buf3==-1 and buf4==-1:
        return 0.8333
    elif buf2==1 and buf3==-1 and buf4==-1:
        return 0.6667
    elif buf2==1 and buf3==1 and buf4==-1:
        return 0.3333
    elif buf2==1 and buf3==1 and buf4==1:
        return −0.3333
    return ""
Appendix: ModelBuilder and Python Code




def fillRP(buf, buf2, buf3, buf4):
    if buf==1 and buf2==-1 and buf3==-1 and buf4==-1:
        return 0.8333
    elif buf==1 and buf2==1 and buf3==-1 and buf4==-1:
        return 0.6667
    elif buf==1 and buf2==1 and buf3==1 and buf4==-1:
        return 0.3333
    elif buf==1 and buf2==1 and buf3==1 and buf4==1:
        return −0.3333
    return ""
Appendix: ModelBuilder and Python Code
Figure 87. ModelBuilder for Roads
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ModelBuilder for Parking Lots
Python Code
def fillParkingRP(study,pave):
    if study==-1:
        return ""
    elif pave==-1:
        return 0
    return -1
Appendix: ModelBuilder and Python Code
Figure 88. ModelBuilder for Parking Lots
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Gridded Photo Analysis
Equation for the landscape preference model:













k9  = 0.0001327
x1: perimeter of  Zone B (immediate tree and shrubs)
x2: perimeter of  Zone F (immediate other features)
x3: perimeter of  Zone D (distant tree and shrub)
x4: area of  Zone C (immediate tree and shrub)
x5: area of  Zone J (water)
x6: area of  Zone G (distant other features)


























































































































































































































































































HIGH: 2%MEDIUM: 27%LOW: 71%
Figure 89. Quad District Histogram
Figure 90. Student Services Histogram
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Appendix: District Histograms
Figure 92. North Core Histogram






























































































































































































































HIGH: 1%MEDIUM: 27%LOW: 72%
HIGH: 5%MEDIUM: 41%LOW: 55%





















































































































































































































































Figure 95. Northeast Housing Histogram
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